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LETTERS  TO  THE  EDITOR 


A  Protest  From 
Federal  Employees 


To  the  Editor  of  Electrical  World: 

The  August  31  number  of  your  magazine 
carried  the  article  “Power  —  Citizen  or 
Bureaucrat?”  by  Raymond  S.  Tompkins. 
Without  taking  issue  with  the  author  regard¬ 
ing  the  main  subject  of  the  article,  there 
are  certain  statements  concerning  federal 
civil  service  employees  which  are  grossly  in 
error  and  should  be  corrected. 

Having  served  as  an  engineer  for  many 
years  in  the  government  employ,  I  feel  the 
views  of  my  associates  as  well  as  my  own 
should  be  given  consideration.  Engineering 
is  an  exact  science;  errors  in  that  work 
usually  prove  very  expensive  and,  for  that 
reason,  unfounded,  rambling  statements  to 
the  engineer  are  not  impressive.  Once  he 
detects  these  distorted  ideas,  naturally  his 
respect  for  the  subject  matter  is  destroyed. 
To  make  myself  clear  I  will  number  each 
statement  made  by  the  author  and  will  at¬ 
tempt  to  answer  each  in  its  chronological 
order;  quoting  the  author: 

1.  “It  will  resemble  the  metamorphosis  of 
a  man  who  suddenly  gets  his  Civil  Service 
appointment  and  is  at  last  on  the  federal 
payroll,  with  30  days  sick  leave,  30  days 
ordinary  leave  ...” 

2.  “.  .  .  virtual  insurance  against  being 
fired  except  for  gross  incompetence,  flagrant 
violation  of  rules  or  the  commission  of  a 
crime.” 

3.  “They  stamp  the  individual  as  placid, 
easy-going,  unambitious  ...” 

4.  “ .  .  .  Unimaginative  ...” 

5  “ .  .  .  a  stickler  for  red  tape  .  .  .  ” 

6.  “ .  .  .  A  grooved  personality,  kind  to 
his  family,  a  genial  companion  ...” 

7.  “ .  .  .  fanatically  devoted  to  ‘oflBcial 
regulations’  ...” 


8.  “As  incapable  of  interpreting  the  rule 
book  as  a  medieval  monk  was  of  interpreting 
a  breviary  ...” 

9.  “ .  .  .  A  veritable  monastic  to  whom 
everything  beyond  the  pale  of  federal  service 
i»  an  outer  world.” 

10.  “Such  men  .  .  .  collect  our  income 
tax  .  .  .  ” 

11.  “That  they  do  these  things  well  and 
are  citizens  like  the  rest  of  us.  no  one  will 
deny,” 

Now  to  the  answers: 

1.  Federal  civil  service  employees  do  not 
receive  30  days  sick  leave  and  30  days  ordi¬ 
nary  leave. 


2.  After  fifteen  years  of  active  work  in  an 
organization  dealing  with  personnel  prob¬ 
lems  of  the  federal  civil  service  employees, 
I  learn  for  the  first  time  of  the  “virtual 
insurance  against  being  fired  ...”  held 
hy  these  employees.  Apparently  the  author 
pays  little  attention  to  current  events  or  he 
would  realize  that  civil  service  at  this  very 
tune  is  fighting  against  the  spoils  system. 

3.  In  so  far  as  ambition  is  concerned,  the 
Qeveland  Administration  realized  the  neces¬ 
sity  of  establishing  the  civil  service  status 
of  government  employees  for  the  purpose  of 
promoting  efficiency  and  the  recognition  of 
merit.  Other  leading  governments  through¬ 


out  the  world  recognize  the  necessity  of 
civil  service.  If  such  employees  are  unam¬ 
bitious,  through  what  line  of  reasoning  can 
we  explain  the  universal  recognition  of  merit 
in  such  type  of  employees? 

4.  Perhaps  it  is  well  they  are  “unimagina¬ 
tive.”  The  child  of  the  author’s  imagination, 
if  taken  seriously,  might  be  rather  expensive 
to  the  taxpayers  of  this  country. 

5.  That  which  is  called  “red  tape”  usually 
is  nothing  more  nor  less  than  a  system 
which  the  federal  government  has  found  to 
be  effective  in  protecting  itself  and  the  tax¬ 
payers  generally  from  heavy  losses.  More 
often  than  not  the  indiscriminate  cutting  of 
red  tape  has  had  a  decidedly  harmful  effect. 
It  should  be  remembered  that  that  which 
is  called  “system”  in  private  business  and 
industry  usually  is  labeled  “red  tape”  when 
it  is  found  in  government  activities. 

6.  “Kind  to  his  family  and  a  genial  com¬ 
panion”  should  be  considered  quite  compli¬ 
mentary.  There  is  no  way  of  proof  that  such 
attributes  are  more  prevalently  possessed  by 
these  employees,  so  we  will  only  be  able  to 
relegate  it  to  the  category  of  rambling  state¬ 
ments. 

7.  We  now  find  the  unambitious  person 
fanatically  devoted  to  regulations.  At  least 
to  that  extent  he  has  some  ambition! 

8.  “Incapable  of  interpreting  the  rules” 
sounds  natural.  Regulatory  bodies  of  the 
government  would  certainly  be  of  little  value 
to  their  government,  were  they  to  be  affected 
by  such  charges. 

9.  As  for  being  a  veritable  monastic,  shut 
out  from  the  world,  we  have  previously 
learned  that  this  type  of  employee  is  a 
genial  companion.  Does  not  this  seem 
equivocal? 

10.  If  the  author  cares  to  investigate,  he 
can  improve  his  knowledge  on  this  subject 
by  learning  that  Collectors  of  Income  Tax 
are  not  Civil  Service  employees. 

11.  Finally,  he  does  condescend  to  admit 
they  are  citizens.  In  this  he  is  correct,  but 
I  cannot  understand,  in  view  of  his  previous 
expression,  how  he  can  admit  that  they  do 
their  jobs  well  unless  he  is  again  “rambling” 
— or  this  may  be  a  paradox. 

Knowing  the  confidence  and  respect  held 
for  your  publication  by  a  number  of  engi¬ 
neers  employed  in  the  Civil  Service  branch 
of  the  government.  I  feel  that  you  will  under¬ 
stand  the  purpose  of  this  letter.  In  justice 
to  these  employees  it  would  only  seem  fair 
that  some  statement  be  published  which  will 
acknowledge  the  incorrectness  of  the  de¬ 
scription  given  in  Mr.  Tompkins’  article. 
Arthur  Joachims, 

Vice-President  National  Federation 
of  Federal  Employees. 

A  well-established  and  administered  civil 
service  is  the  best  way  to  enable  federal  em¬ 
ployees  to  work  unhampered  by  political 
threats  and  influences.  Unfortunately,  re¬ 
cently  many  federal  bureaus  have  neglected 
any  Civil  Service  specification  for  their  em¬ 
ployees  and  there  has  been  a  tendency  to 
break  down  the  Civil  Service  organization. 
All  engineers  should  support  the  idea  of 
Civil  Service  standards  for  federal  employ¬ 


ees.  An  engineering  career  in  public  service 
is  a  laudable  activity  when  safeguarded  by 
Civil  Service  rules,  as  shown  by  the  record. 
— Editors. 

• 

Research  Capacity  and  Unit  Size 

To  the  Editor  of  Electrical  World: 

Your  columns  have  recently  devoted  con¬ 
siderable  space  to  the  installation  of  addi¬ 
tional  generating  capacity  by  power  com¬ 
panies  in  anticipation  of  a  continued  growth 
in  load.  Existing  and  possible  intercon¬ 
nections  between  neighboring  systems  have 
a  bearing  on  the  problem.  There  is  an 
apparent  overemphasis  accorded  to  the  eco¬ 
nomic  advantage  accruing  from  such  inter¬ 
connections. 

Two  sources  of  saving  are  possible, 
namely,  capital  and  maintenance  costs, 
arising  out  of  a  reduction  in  the  otherwise 
necessary  reserve  capacity,  and  operating 
economy  resulting  from  better  selectivity  of 
apparatus  for  carrying  system  load.  Little 
continued  dependence  may  be  placed  on  the 
latter,  since  it  may  amount  to  considerable 
or  little,  depending  on  conditions  from  time 
to  time.  The  former,  however,  is  usually 
substantial  'up  to  a  given  point.  The  limita¬ 
tion  is  not  generally  recognized  and  would 
appear  to  depend  on  the  magnitude  of  the 
system  load,  the  number  and  size  of  gener¬ 
ating  units  in  the  combined  system  and, 
therefore,  the  question  of  whether  it  is  safe 
to  rest  the  provision  of  reserve  capacity  in 
a  single  unit.  In  short,  because  of  these 
things  and  the  necessity  for  the  annual  with¬ 
drawing  from  active  service  of  the  generat¬ 
ing  units  for  inspection  and  repairs,  the 
availability  factor  is  likely  to  be  controlling 
in  determining  the  magnitude  of  the  savings 
which  a  reduction  in  reserve  capacity  makes 
possible. 

There  has  been  a  tendency  among  power 
companies  for  at  least  a  decade  to  install 
larger  and  larger  generating  units.  Since 
the  safe  load  carrying  or  net  capacity  of  a 
generating  system  is  usually  held  to  be  the 
remainder,  after  deducting  the  capacity  of 
the  largest  unit,  it  follows  that  the  latter 
is  a  measure  of  the  amount  of  capacity  that 
must  be  held  in  reserve. 

The  problem  is  therefore  presented  of  de¬ 
termining  the  limiting  percentage  of  the 
maximum  load  which  it  is  sound  to  carry  as 
reserve  capacity  and,  therefore,  that  shall 
be  installed  in  a  single  unit.  A  discussion 
in  your  columns  of  these  two  questions  by 
qualified  authority  would  be  timely. 

R.  H.  Knowlton, 
Vice-President 

Connecticut  Light  &  Power  Co. 

Two  major  studies  are  outlined  by 
Mr.  Knowlton.  While  no  general  answer 
is  possible,  it  is  well  to  state  and  evalu¬ 
ate  all  the  factors  that  must  be  consid¬ 
ered  in  making  an  individual  decision 
and  ca.«e  examples  would  be  valuable  to 
show  practice.  Contributions  to  these 
subjects  would  be  welcome. — Editors. 
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Getting  Down  to  Business — 


An  increase  in  sales  is  the  dominant  topic 
for  action  and  discussion  by  the  electrical  indus¬ 
try.  Each  utility  and  manufacturer  records  an 
increase  in  business  and  makes  plans  for  more 
sales.  Group  and  company  meetings  are  cen¬ 
tered  on  the  commercial  theme.  There  is  uni¬ 
versal  recognition  of  the  opportunity  to  increase 
business. 


To  date  sales  accomplishments  and  pro¬ 
grams  are  individualistic.  To  a  large  extent 
this  is  true  because  there  is  no  vehicle  to  carry 
any  branch  or  the  industry  as  a  whole  into  co¬ 
ordinated  and  co-operative  action.  The  S.E.D. 
met  an  untimely  death.  Now  it  must  be  replaced 
by  new  and  changed  forms  of  co-operative  or¬ 
ganizations. 


News  comes  of  work  to  this  end.  The 
electrical  leagues  organized  in  Washington  re¬ 
cently  into  an  International  Association  for 
market  development.  A  farm  power  sales  con¬ 
ference  was  held  in  Cleveland  this  month.  One 
utility  organization  has  revived  its  sales  man¬ 
agers’  association.  N.E.M.A.  is  hard  at  work 
with  the  plans  of  a  market  development  com¬ 
mittee.  Each  city  and  territory  is  organizing. 

It  is  proper  that  this  work  start  in  local 
areas.  But  it  should  not  stop  there.  Each 
branch  of  the  industry  and  the  industry  as  a 
whole  must  organize  for  national  co-operation 
and  co-ordination.  The  individual  cost  burden 
will  be  decreased  and  the  sales  volume  will  be 
increased.  These  local  and  group  actions  should 
be  co-ordinated  at  once  to  bring  about  the  ulti¬ 
mate  national  objectives. 


Back  of  sales  lie  the  apparatus  to  serve  and 
to  sell  and  it  is  interesting  to  look  over  the  pro¬ 
gram  of  the  A.I.E.E.  at  its  meetings  this  week. 
The  engineers  are  coming  to  life  again.  They 


are  talking  of  building,  of  expanding  and  of 
introducing  the  new  things  that  have  been  de¬ 
veloped  during  the  depression.  Many  new 
products  are  recorded  in  the  papers  presented. 
These  promise  better  and  less  expensive  service 
and  the  opening  of  new  markets  for  electrical 
products.  In  addition,  there  are  economic 
studies  of  the  performance  of  existing  apparatus 
that  give  guides  as  to  what  to  buy  and  how  best 
to  use  equipment.  Engineers  are  ready  and 
eager  for  industry  expansion. 

Fortunately,  the  financial  markets  remain 
favorable  for  raising  the  money  needed  in  a  re¬ 
newed  expansion.  Sales,  facilities  and  money 
form  the  unending  chain  of  tools  that  the  indus¬ 
try  must  use,  and,  on  the  whole,  it  was  never  in 
better  position  to  get  them  and  to  put  them  to 
work.  Refunding  financial  operations  of  last 
year  will  be  replaced  with  a  large  volume  of 
new  capital  to  be  used  for  new  system  invest¬ 
ments.  The  only  brakes  on  the  financial  pro¬ 
gram  are  fears  of  Washington  actions  destruc¬ 
tive  to  the  industry. 

Temporarily  all  is  quiet  in  Washington. 
The  T.V.A.  decision  is  still  to  come.  Congress 
is  talking  politics  and  discussing  the  A1  Smith 
speech.  The  bureaus  are  not  stirring  up  the 
utility  hornets  and  are  trying  to  master  their 
tasks.  This  may  be  just  a  “breathing  spell,”  but 
we  are  confident  that  Congress  will  do  nothing 
more  to  the  utilities  until  it  hears  from  the  nine 
stalwarts  of  the  Supreme  Court.  Meanwhile,  the 
industry  is  going  ahead  with  business  expansion 
plans  that  strengthen  its  case  and  its  position. 
This  is  a  program  of  courage  and  wisdom. 


Editor 


.  i 


Pumping  100,000,000  cu.yd.  of  river  bot¬ 
tom  to  form  the  enormous  Fort  Peck 
earth  dam  is  a  tough  and  dirty  five-year 
construction  job.  The  switchgear  for 
each  unit  of  a  suction  dredge,  floater, 
booster  and  land  booster  controls  ap¬ 
proximately  12,500  hp.  in  6,600-volt 
pump  motor  and  accessory  load.  For 
this  severe  service  the  War  Department 
chose  metal-clad  switchgear.  C.  A. 
Champ,  Butte  manager  of  General  Elec¬ 
tric,  reports  that  in  all  36  of  the  Ml-7 
metal-clad  assemblies  are  used  and  that 
the  oil-blast  breakers  are  interchange¬ 
able,  safety  interlocked,  easily  discon¬ 
nected  and  removable  by  individual 
lifting  and  transfer  mechanisms. 


Photo*  Courtety  Bngineer*  of  the  War  Department 
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Lightning  Protection  of 
Generator-Transformer  Units 

Machines  Connected  Through  Transformers  to  High-Voltage 
Lines  Often  Need  Own  Protective  Capacitors  and  Arresters 


By  J.  H.  HAGENGUTH 

High-Voltage  Engineering  Laboratory,  General  Electric  Company,  Pittsfield,  Mass. 


UNTIL  recently  generators  were 
assumed  to  be  safe  from  light¬ 
ning  waves  striking  the  high- 
voltage  terminals  of  their  step-up 
transformers.  Consequently,  no  pro¬ 
tection  against  impulses  was  provided. 
However,  in  some  cases  failures  of 
generators  could  be  traced  directly  to 
lightning  disturbances  on  high-voltage 
lines.  An  investigation  of  analytical 
and  experimental  nature  was  made  to 
determine  the  process  of  transition  of 
lightning  waves  through  transformers 
with  the  following  conclusions:^*^ 

1.  Lightning  waves  entering  a  gen¬ 
erator  winding  by  way  of  a  trans¬ 
former  are  composed  of  four  compo¬ 
nents,  i.e.y  two  oscillatory  components, 
one  electrostatic  component  and  one 
electromagnetic  component. 

2.  Due  to  the  relatively  low  value 
of  surge  impedance  of  the  generator 
winding,  the  oscillatory  components 
usually  are  of  too  small  an  amplitude 
to  damage  the  insulation  on  the  gen¬ 
erator. 

3.  The  electrostatic  component  of 
the  wave  has  a  steep  front  and  is  of 
very  short  duration.  The  steep  volt¬ 
age  rise  can  be  dangerous  for  the  turn 
insulation  of  those  machines  which 
have  stweral  turns  in  one  slot.  The 
amplitude  of  this  component  is  usually 
below  the  danger  point  of  the  gener¬ 
ator  insulation  to  ground,  although  it 
will  sometimes  exceed  the  safe  limits. 

4.  The  electromagnetic  component 
IS  the  most  dangerous  part  of  the  wave 
with  respect  to  insulation  to  ground, 

1.  "Eff'-ct  of  Transient  Voltages  on  Power 
iransforiner  Design” — IV,  K.  K.  Paluev 
and  J.  If.  Hagenguth,  A.I.E.E.  Trans.,  Sep- 
temb^.  1932.  page  601. 

J  ■■  Dispussion  of  paper  by  K.  K.  Paluev, 
^  0  ;?■  T'Tans.,  September,  1932,  page  618. 
3.  prot.jctlon  of  Rotating  A.C.  Machlne- 
I’raveling  Wave  Voltages  Due  to 
J  r  Rudge,  Wleseman  and  Lewis, 

I  rrans.,  June,  1933,  page  434,  and 

1  niscuspi.in  by  K.  K.  Paluev.  page  455. 
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especially  for  large  generators  with 
low  operating  voltage. 

5.  Transient  voltage  stresses  of  ro¬ 
tating  machines'*  should  be  limited  to 
the  lowest  practical  value,  preferably 
to  2.12  times  line-to-line  voltage 
(crest)  or  3.66  times  normal  line-to- 
neutral  voltage  (crest). 

Operating  engineers  are  here  pro¬ 
vided  with  a  set  of  general  curves  and 
a  few  simple  equations,  which  permit 
them  to  check  the  protection  require¬ 
ments  of  generators  with  the  least 
amount  of  theoretical  considerations. 

The  electrostatic  component  of  the 
surge  voltage  at  the  generator  termi¬ 
nals  can  be  calculated  approximately 
only,  and  only  then  when  the  design 


data  of  the  transformer  are  known. 
An  approximate  method  for  the  cal¬ 
culation  is  as  follows  based  on  the 
equivalent  circuit  diagram  in  Fig.  1. 

A  rough  rule  is  to  say  that  for 
slower  fronts  of  the  applied  wave 
(say,  0.5  microseconds  or  longer)  the 
time  to  crest  due  to  the  electrostatic 
component  is  of  approximately  the 
same  order  as  that  of  the  applied 
wave,  although  the  rate  of  rise  is 
smaller  by  the  ratio  of  the  respective 
amplitudes.  Solutions  for  the  ampli¬ 
tude  at  the  generator  terminals  due 
to  waves  with  slow  fronts  are  avail¬ 
able,  but  they  cannot  be  represented 
in  convenient  form  for  general  use  and 
are  therefore  omitted. 


A  Is  for  amplitude  and 
for  time  to  reach  maximum. 

Cl  represents  the  total  capaci¬ 
tance  between  high-voltage 
and  low-voltage  winding,  C» 
represents  the  total  capaci¬ 
tance  between  low-voltage 
winding  and  ground,  Includ¬ 
ing  any  capacitance  connec¬ 
ted  from  low-voltage  ter¬ 
minals  to  ground.  Values  of 
Cl  and  C,  vary  over  a  rela¬ 
tively  great  range,  depending 
on  the  kva.  and  voltage  rat¬ 
ing  and  design  of  a  trans¬ 
former.  The  value  of  the 
capacitance  of  the  low-vol¬ 
tage  winding  to  ground  (C») 
varies  between  approxi¬ 
mately  0.001  and  0.005  mfd. 
for  power  transformers  of 
5,000  kva.  and  over  (the 
lower  value  is  obtained  for  the 
higher  low  side  voltage  rat¬ 
ings).  The  value  of  Ci  is  about 
from  1  to  one-third  that  of  C,  for  a  range  In  transformation  ratio  of  1 :1  to  10  :1.  This 
means  that  the  electrostatic  component  Is  more  dangerous  when  rotating  machines  are  con¬ 
nected  to  transformers  with  high  turn  ratio.  Z\  is  the  surge  Impedance  of  the  high-voltage 
line  per  phase  and  Z*  equals  the  equivalent  surge  Impedance  of  the  generator  winding  per 
phase.  Zi  Is  usually  of  the  order  of  400  to  600  ohms  in  the  case  of  overhead  lines.  The 
value  of  Z3  ranges!  between  200  and  800  ohms  for  medium  and  large  machines.  When 
these  values  are  known  the  ratios  C*/Ci  =  a  and  Z,/Zi  =  b  can  be  evaluated. 

The  maximum  voltage  across  Z,  is  given  by  the  solid  lines  as  function  of  the  ratio  of 
the  capacitances  C*/C,  with  Zj/Z,  as  parameter  (l.e.,  a  =  1  and.b  =  1.  (e,)  max  =  A  =  28 
per  cent  of  the  maximum  voltage  at  the  high-voltage  terminals).  Similarly,  the  time  which 
it  takes  to  reach  this  maximum  value  is  given  by  the  dotted  curves  as  ti/Z,Ci  (l.e.,  for 
a  =  b  =  f,  fi  =  0.82  ZiCj).  These  values  hold  for  waves  with  rectangular  front.  For 
waves  with  slower  fronts  the  maximum  amplitude  is  considerably  reduced. 

Fig.  1 — Electrostatic  component  factors  determining  impulse  voltage  at 
generator  terminals 
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\cf  transformer 


2  4  6  8  10  12  14  16  18  20 
Tj  (HicroMconob,  Equatioi»l) 


Fig.  2  —  Electromagnetic  component 
factors  determining  impulse  voltage  at 
generator  terminals 

A  is  for  amplitude  and  A/t  for  maximum 
rate  of  rise 


The  electromagnetic  component  of 
the  surge  voltage  at  the  generator  ter¬ 
minals  is  a  function  of  the  short-circuit 
inductance  and  turn  ratio  of  the  trans¬ 
former  and  the  surge  impedances  of 
the  high-voltage  lines  and  the  gener¬ 
ator  winding. 

The  amplitude  factor  A  and  the 
maximum  rate  of  rise  A/(t)  of  this 
component  are  plotted  on  curves  of 
Fig.  2  as  function  of  the  natural  front 
7’2  of  the  transformer-generator  com¬ 
bination  for  applied  waves  which  re¬ 
duce  to  half  value  in  5  and  40  micro¬ 
seconds.  The  use  of  the  terms  A  and 


A/t  permits  a  general  solution  irre¬ 
spective  of  the  turn  ratio  of  the  trans¬ 
former,  the  actual  voltage  applied,  the 
type  of  bank  connection,  etc.  These 
factors  are  taken  care  of  as  shown 
under  equation  2.  The  natural  front, 
T2,  expresses  the  time  during  which 
the  generator  terminal  voltage  due  to 
the  electromagnetic  component  rises 
to  95  per  cent  of  the  maximum,  if  a 
long  rectangular  wave  were  applied 
to  the  high-voltage  terminal  of  the 
transformer.  The  numerical  value  of 
To  can  be  found  from  equation  (1)  : 


n  =  4.8 


IX  KV^  10" 

/  KVA  -f  Z, 

microseconds  (1) 


where  IX  =  per  cent  transformer  reactance. 
/  =  operating  frequency. 

KV  —  operating  line-to-line  voltage  of 
generator. 

KVA  =  capacity  of  transformer  bank, 
r  =:  transformation  ratio  from  high- 
to  low-voltage  system  (line- 
to-line)  . 

Zi  =  surge  impedance  of  high-voltage 
line  per  phase. 

Zi  =  equivalent  surge  impedance  of 
generator  winding  per  phase. 


The  first  five  constants  can  be  ob¬ 
tained  from  the  nameplates  of  the  ma¬ 
chines.  Approximate  values  for  Z\ 
and  Zo  have  been  given. 

In  order  to  obtain  the  line-to-ground 


voltage  at  the  generator  terminals  for 
actual  amplitudes  of  the  applied 
waves  in  KV,  the  values  of  A  and  A/t 
obtained  from  Fig.  2  have  to  be  mul¬ 
tiplied  by  equation  (2) : 


Multiplication  factor  =  0.815  X  KV  X 
Z,  „ 


where  KV,  r,  Zi  and  Zo  are  the  same 
constants  as  given  for  equation  (1) 
and  F  is  a  factor  depending  on  the 
type  of  bank  connection  tabulated  in 
Fig.  2.  M  represents  the  maximum 
voltage  which  can  pass  the  protective 
equipment  on  the  high-voltage  side  of 
the  transformer  expressed  in  multiples 
of  normal  crest  voltage  from  line-to- 
ground.  The  value  of  M  will  depend 
on  whether  special  protective  equip¬ 
ment  on  the  high-voltage  side  is  pro¬ 
vided,  such  as  lightning  arresters  and 
protective  gaps,  or  whether  the  trans¬ 
former  bushing  only  limits  the  voltage 
rise  at  the  high-voltage  terminals.  The 
volume  of  M  for  transformer  bushings 
is  approximately  5.8  for  the  40-micro¬ 
second  wave  and  8.5  for  the  5-micro¬ 
second  wave.  Due  to  the  much  higher 
amplitude  of  the  5-microsecond  wave 
the  resulting  maximum  voltage  at  the 
generator  terminal  is  often  higher  for 


Numerical  Illustration  of  Calculation  Procedure 


Machine  Data — Transformer  bank,  10,000 
kva. ;  transformer  rating,  6.6  kv. ;  permis¬ 
sible  voltage  limit,  6.6  X  3.12  =  14.0  kv.; 
transformer  IX,  8  per  cent;  frequency,  60 
cycles;  transformer  line-to-line  ratio  r,  10 
Y  A  bank;  Zi,  500;  Zi,  800. 

Substituting  these  values  in  equation  (1) 
Tt  is  obtained  as 


T*  =  4.8  ^ 


8  6.6* 


10" 


60  10,000  500  -f  800 
100 


=  3.5  fis. 


From  curves  of  Fig.  3,  A  (5),  /<(40)  and 
A/t  are  found  to  be: 

A  (5)  =  0.70  .4(40)  =  0.92  A/t  =  0.8. 

Assuming  the  high  voltage  bushings  of  the 
transformer  to  be  the  limiting  device  for 
overvoltages  M(5)  =  8.5;  M (40)  =5.8  and 
the  bank  connection  factor  F  =  0.57  as  shown 
on  Fig.  2.  Multiplying  the  values  of  A  and 
A/t  by  equation  (2)  actual  kv.  values  are 
obtained  as 

(5)  w..e  0.70  X  0.815  X  6.6 

100 

X  0.57  X  8.5  =  18.1  kv. 
(40)  wave  0.92  X  0.815  X  6.6  X 
800 

500  -f  800  ^  ^  ^  ~ 

100 

while  the  permissible  voltage  value  is  14.0 
kv.  A  lightning  arrester  is  therefore  re¬ 
quired  for  protection  of  the  insulation  to 
ground.  If  the  machine  has  more  than  one 
turn  per  slot  the  rate  of  rise  of  the  voltage 
at  the  machine  terminals  can  be  calculated 
as  follows: 


Electromagnetic  Component 
A/t  =  0.8  (from  Fig.  3) 


800 


ATl-M  =  0.8  X  0.815  X  6.6 

100 

X  0.57  X  8.5  =  20.6  kv.//is. 

The  velocity  of  propagation  in  a  machine 
winding  is  approximately  56  ft./^s,  which 
in  the  example  means  that  the  voltage  at 
the  point  of  the  electromagnetic  wave  enter- 

,  .  .  .  20,600  , 
ing  the  machine  is  — = —  =  370  volts  per 
56 

foot  length  of  turn.  If  the  length  of  one 
turn  is  10  ft.,  that  means  3,700  volts/turn, 
which  would  require  the  installation  of  a 
capacitor. 

Electrostatic  Component 

Suppose  the  transformer  has  a  ratio  of 
internal  capacitances  C2/C1  =  3;  the  ratio 

of  the  surge  impedances  is^=  =  1.6. 

Zi  5(X) 

then  from  Fig.  1  we  obtain  A  =  18  per  cent 
and  t\/C\Z\  =  1.7.  The  maximum  voltage  at 
the  high-voltage  terminal  of  the  transformer, 
say,  is  that  due  to  a  5  microsecond  wave 
=  A/  X  AF  X  r  =  8.5  X  6,600  X  10 
=  560,000  volts.  Then  the  maximum  vollagj 
at  the  generator  terminal  is  0.18  X  560.0l.)0 
=  100,000  volts. 

Such  a  high  value  would  only  be  reached 
if  the  front  of  the  wave  at  the  high-voltage 
terminal  was  infinitely  steep.  For  fronts  of 
1  microsecond  and  longer  the  ainjilitude  of 


the  secondary  voltage  to  ground  due  to  elec¬ 
trostatic  component  would  be  comparable 
to  that  of  the  electromagnetic  component 
(see  Fig.  3).  The  voltage  rise  due  to  the 
electrostatic  component  is,  however,  even 
more  abrupt  than  the  voltage  rise  due  to 
the  electromagnetic  component.  A  capacitor 
should  therefore  be  installed.  Since  it  was 
previously  found  that  a  lightning  arrester 
was  required,  it  would  not  be  necessary  to 
continue  the  example,  except  for  the  sake 
of  completeness. 

Suppose  C\  =  0.1  mfd.,  then  from  equa¬ 
tion  3(a)  and  3(b) 

=  3/4  (3.5/3 +|f|5y=  0.101 

3.5  X  0.1  X  800 


,  V3.5  X  0.1  X  800 

- wo - 

and  from  Fig.  4,  A  =  1.07.  This  value  mul¬ 
tiplied  by  equation  (2)  gives  actual  kv.  as 
1.07  X  0.815  X  6.6  x 

X  0.57  X  5.8  =  18.8  kv. 

80o 


This  voltage  is 


18^ 

14 


X  100  =  34  per 


cent  higher  than  safe  permissible  voltage. 
It  should  be  noted  that  in  all  cases  where 
a‘/cn„-  is  smaller  than  unity  the  circuit  w 
capable  of  oscillations  and  therefore  can  b® 
excited  to  voltages  even  higher  than  those 
indicated  above  due  to  resonance  wit 
switching  surges  or  surges  due  to  groun 
faults. 


22  (328) 
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Impulse  applied  to  (a)  one  line  (represented 
by  resistor  Zx  of  400  ohms,  the  other 
resistors  being  grounded)  ;  (b)  two  lines 
simultaneously,  third  grounded  and  (c) 
three  lines  simultaneously  on  the  high- 
voltage  side  of  a  wye-delta  bank.  The  cor¬ 
responding  voltages  at  the  generator  ter¬ 
minals  in  the  first  two  cases  are  prac¬ 
tically  alike,  except  for  the  initial  short 
electrostatic  disturbance,  while  in  the  third 
case  only  the  electrostatic  component  is 
present,  followed  by  some  free  oscillations 
of  small  amplitude.  The  steep  voltage  rise 
of  the  electrostatic  component  should  be 
noted  and  also  its  amplitude  to  ground, 
which  in  this  case  exceeds  the  electro¬ 
magnetic  component  in  some  conditions. 


VoU-ages  fronsmitfed  to  secondary  side  in.  bank  connections 


Bank  of  three  single  phase  trans¬ 
fer  mers^  each  2S,0(3ok\fa. 

Short  circuit  inductance  Oi/Shenrys 
turn  ratio  7.05 '•! 

2i  and  Zf  are  resistances  repre¬ 
senting  surge  impedances  of  tines 
or  apparatus. 

Crosses  indicate  calculated  values 
of  electro  -magnetic  component 


Zx~400ohms  Ls^O.rS henrys  7.05  Z\^IOOohms 

Fig.  .3 — Impulse  voltage  rise  at  generator  terminals 


the  0/5  wave  than  for  the  0/40  wave. 
If  the  calculated  values  exceed  3.66 
times  normal  operating  line-to-ground 
voltage,  protection  is  advisable. 

\  oltage  rise  across  the  generator 
(represented  by  a  resistor  of  100 
ohms)  as  the  impulse  voltage  was  ap¬ 
plied  is  shown  in  Fig.  3. 

The  most  effective  protection  of  turn 
insulation  is  the  installation  of  capaci¬ 
tors.  The  value  of  capacitance  to  be 
used  depends  on  the  length  of  the  turns 
of  the  generator  and  the  strength  of 
the  turn  insulation.  It  was  found'^ 
that  in  general  a  value  of  capacitance 
of  0.1  mfd.  will  effectively  protect 
turn  insulation.  The  use  of  capaci¬ 
tance  in  an  inductive  circuit — as  rep¬ 
resented  by  the  transformer  winding — 
might  give  rise  to  oscillations,  and 
thus  the  voltage  from  the  terminals  of 
the  generator  to  ground  might  be  in¬ 
creased  even  above  the  voltage  ob¬ 
tained  if  the  capacitor  were  not 
installed;  consequently  an  added  pro- 


Fig.  4 — Capacitor  may  increase  ampli¬ 
tude  factor  of  surge  voltage  when  con¬ 
nected  for  protection  of  turn  insulation 

tection  is  required  in  the  form  of  a 
suitable  lightning  arrester  or  an  in¬ 
crease  in  installed  capacitance.  The 
installation  of  a  lightning  arrester  is 


the  more  economical  and  more  effec¬ 
tive  method,  because  it  protects  the 
generator,  not  only  against  the  short 
waves  of  high  amplitude,  which  are  of 
rare  occurrence,  but  also  against  the 
more  frequent  longer  waves  of  lower 
amplitudes  and  switching  surges. 

The  longer  waves  cause  the  rela¬ 
tively  highest  voltage  rise  at  the  gen¬ 
erator  terminals  for  connections  with 
long  natural  front.  To. 

To  facilitate  calculations,  a  set  of 
curves  has  been  prepared  on  Fig.  4. 
To  obtain  the  amplitude  factor  the 

following  two  equations  have  to  be 

.■/«.■  =  3/4  +  3(.) 

T^.CZx 

and  fl/w"  =  0.4  3(b) 

for  a  40- microsecond  wave. 

/  o  - 

where  To,  r,  Z),  Zo  are  values  used  in 
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C*  .03SX/0'*/=^  *  y^oo  C  =>  ,0/2;  K /o'^  ^ 


Voltoi0C  on  S<2COP.,?i.'7l»'y  sii^e 
when  srnall  c<7(p<7(citor  is  connec+€(h 


Trans  former ' 


equation  ( 1 )  and  C  equals  capacitance 
from  generator  terminal  to  ground  in 
microfarads. 

To  permit  the  drawing  of  curves  of 
a  uniform  scale  a^/tOo^  w'as  not  ex¬ 
tended  beyond  a-/(i)n~  =  1.  When 
a^/iOo~  is  calculated  to  he  larger  than 
one,  should  be  used  with  the 

corresponding  set  of  curves. 

To  obtain  actual  voltages,  the  factor 
A  found  from  Fig.  4  should  be  multi¬ 
plied  by  the  multiplication  factor  of 
equation  (2). 

The  same  equation  can  be  used  in 
case  the  generator  is  connected  to  the 
transformer  by  means  of  a  cable.  Ac¬ 
curate  calculation  would  involve  the 
use  of  equations  for  repeated  reflec¬ 
tions.^  However,  if  the  capacitance  to 
ground  of  the  cable  is  substituted  in 
equation  (3)  a  fair  accuracy  in  results 
will  be  obtained. 

It  should  be  realized  that  short 
lengths  of  cables  between  transformer 
and  generator  may  result  in  generator 
voltages  almost  double  the  value  ob¬ 
tained,  when  the  generator  is  connected 
directly  to  the  transformer. 

The  results  obtained  by  means  of 
equations  (1)  to  (3)  and  the  cor¬ 
responding  curves  apply  to  gener¬ 


Fig.  5  —  Tests  confirm  calculated  per¬ 
formance  of  capacitors 

(''rosses  indicate  calculated  values  tor  cir¬ 
cuit  as  shown.  Circles  are  tor  calculated 
values  taking:  into  account  electrostatic 
capacitance  between  the  two  windings. 
Transformer  rating  26,000  kva.  Short-cir¬ 
cuit  inductance,  0.15  henries.  Turn  ratio 
7.05/1  Zi  =  400  ohms. 


ators  with  neutral  isolated,  grounded 
through  resistance  or  grounded  solidly, 
with  the  exception  of  the  cases  where 
YY  transformers  with  both  neutrals 
grounded  are  used  for  step-up  trans¬ 
formers.  In  this  case  the  voltages 
appearing  at  the  line  terminal  are  in¬ 
creased  at  the  generator  neutral,  when 
the  neutral  is  isolated  or  grounded 
through  a  resistor  with  a  value  of  resis¬ 


tance  higher  than  the  surge  impedanc  e 
of  the  generator.  In  this  case  a  capac  i- 
tor  of  larger  capacitance  in  addition 
to  the  lightning  arresters  should  be 
provided  to  keep  the  voltage  at  the  line 
terminal  to  such  a  value  that  the  neu¬ 
tral  voltage  of  the  generator  does  not 
exceed  3.66  times  normal  line-to- 
ground  voltage. 

One  more  reason  for  installation  of 
a  lightning  arrester  in  those  cases 
where  a  capacitor  for  protection  of 
turn  insulation  is  installed  is  the  pos¬ 
sibility  of  resonance  in  case  a  line  arc- 
over  occurs  at  such  a  distance  from 
the  station  that  the  resulting  traveling 
waves  of  oscillatory  nature  are  of  ap¬ 
proximately  the  same  frequency  as 
that  of  the  transformer-capacitor  com¬ 
bination.  Fig.  5  shows  comparison  be¬ 
tween  calculated  and  tested  values  of 
voltage  rise  of  the  secondary  side  of 
transformers,  when  capacitors  are 
connected. 

Summary 

1.  Generators  with  more  than  one 
turn  per  slot  should  be  protected  by 
a  capacitor  to  protect  the  turn  insula¬ 
tion  against  the  steep  fronts  of  the 
electrostatically  transmitted  part  of 
the  traveling  wave. 

2.  Where  a  capacitor  is  installed  a 
lightning  arrester  is  required  to  pre¬ 
vent  overvoltages  due  to  oscillations 
between  the  inductance  of  the  trans¬ 
former  and  the  capacitor. 

3.  Many  machines  which  do  not 
need  protection  for  turn  insulation  re¬ 
quire  an  arrester  to  protect  the  insu¬ 
lation  from  winding  to  ground  against 
the  high  amplitudes  of  the  electromag- 
netically  transmitted  portion  of  the 
wave. 


Politics  Puts  Sand  in  the  Crankcase 

We  get  best  results  from  the  automobile  if  we  not  only  have  clean 
gas  in  the  tank  hut  good  oil  in  the  crankcase. 

Utility  regulation  is  the  oil  in  the  crankcase  and  the  gasoline  which  | 

makes  the  thing  go  is  the  productive  effort  on  the  part  of  men  in  the  j 

industry.  Difficulties  arise  because  politics  is  always  trying  to  put  grit  in 
the  oil  and  financial  interests  are  forever  attempting  to  water  the  gasoline.  j 

Our  (regulatory)  problem  as  technical  men  is  to  see  that  the  machine  j 

continues  to  run  smoothly  and  give  satisfactory  service  in  spite  of  these  | 

handicaps. 

The  function  of  regulation  is  to  obtain  a  reasonable  answer  without  i 

resort  to  raw  methods,  but  the  danger  today  is  that  the  political  night-  | 

rider  will  ultimately  capture  the  machinery  of  regulation  and  convert  it 
to  his  own  coercive  purposes.  The  extent  to  which  he  is  successful  will  | 
determine  largely  how  long  chaotic  conditions  are  to  continue.  j 

W.  M.  BLACK. 

Assistant  Director  Bureau  of  Engineering,  Public  Service  Commission 
of  Pennsylvania,  in  an  address  at  Pennsylvania  State  College. 
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Green  Pine  Poles  Treated  in 


By 

E.  C.  THOMPSON 


Supervisor  of  Transmission 
Alabama  Power  Company, 
Birmingham 


Stacked  poles  covered  to 
confine  moisture  and  facili¬ 
tate  penetration 


Poles  were  left  covered  for  a  period 
of  from  60  to  90  days,  after  which 
borings  were  taken  at  random  and 
tested  for  preservative  penetration. 
The  results  of  17  of  these  tests  are 
given  in  the  table  below. 

These  tests  indicated  that  penetra¬ 
tion  was  sufficient  to  allow  uncovering 
and  use  of  the  poles.  It  is  expected 
that  penetration  will  continue  after  the 
poles  are  set  and  that  eventually  the 
entire  sapwood  and  possibly  some  of 
the  heart  will  be  impregnated.  Before 
being  set,  the  poles  are  covered  at  the 
top  and  bottom  and  for  1  ft.  at  the 
ground  line  with  a  waterproof  asphalt 
compound. 

The  poles  are  bright  yellow  in  color 
when  first  treated.  This  gradually 
disappears  as  the  preservative  goes 
into  the  wood  and  as  weathering  takes 
place  after  the  poles  are  set.  Poles 
may  be  painted  after  being  installed 
when  desirable. 

To  date  this  treatment  has  been  ap¬ 
plied  to  600  Southern  pine  poles.  All 
[Continued  on  page  66\ 


A  METHOD  of  treating  poles 
which  requires  practically  no 
plant  or  equipment  was  re¬ 
cently  brought  to  the  attention  of  the 
Alabama  Power  Company  and,  after 
some  investigation,  several  hundred 
poles  were  treated  as  an  experiment. 
The  process  used  combines  chemicals 
of  proved  worth  in  the  prevention  of 
insect  attack  and  decay  with  a  very- 
novel  method  of  securing  the  desired 
penetration.  The  treating  material 
was  a  compound  of  sodium  fluoride, 
dinitro  phenol,  potassium  bichromate, 
sodium  arsenate  and  gum  arabic, 
known  by  the  trade  name  of  “Osmo- 
sar.”  Introduction  of  the  compound 
into  the  wood  is  obtained  by  the  nat¬ 
ural  phenomena  known  as  osmosis, 
“the  mixing  of  two  liquids  by  passage 
through  a  separating  membrane.” 


Both  ends  waterproofed  before  setting 


The  natural  moisture  (sap)  in  the 
green  timber  is  utilized  as  the  vehicle 
for  introducing  the  chemicals,  thus  it 
is  important  that  the  timber  be  treated 
immediately  after  it  is  cut. 

The  actual  treatment  was  relatively 
simple.  Poles  were  purchased  from 
local  people  near  the  locations  where 
they  were  to  be  used  and  were  deliv¬ 
ered  to  the  location  selected  for  treat¬ 
ment  and  storage  with  the  bark  on. 
The  bark  was  first  stripped  from  the 
pole  and  the  green  pole  roofed,  gained 
and  drilled.  Preservative  was  then 
applied  by  first  mixing  the  chemical 
with  water  and  painting  the  pole  with 
the  mixture.  The  mixture  was  so  ap¬ 
plied  that  on  each  pole  there  was  ap¬ 
proximately  one-fourth  of  a  pound  of 
chemical  for  each  cubic  foot  of  wood. 

Following  application  of  the  pre¬ 
servative,  the  poles  were  stacked  in 
piles  of  about  25  each  and  completelv 
covered  with  waterproof  paper.  The 
covering  is  necessary  to  retain  the 
moisture  in  the  green  poles  as  long  as 
possible  and  to  prevent  the  preserva¬ 
tive  compound  being  washed  off  bv 
rain  before  it  has  penetrated  the  wood 
and  set  up  its  own  protective  coating. 


A  simple  method  of  treating  pine 
timlx'r  to  prevent  insect  damage 
and  decay  has  heen  sought  for 
years  hy  timber  users.  There 
are  at  present  several  effective 
melluMls  of  treatment;  however, 
3ll  of  these  require  expensive 
equipment  and  large  plants  which 
preclude  economical  treatment  ex¬ 
cept  on  a  production  basis  and  at 
centrally  located  plants.  Here  are 
Irial  data  on  a  process  which  holds 
promise  of  circumventing  these 
handicaps. 


. -  -Boring 

Num¬ 
ber  Length 
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System  Revision  Solves 

Reconnection  of  Lines  Decreased  Plant  -  Capacity  Loss 
During  Short  Circuit  From  206,000  Kw.  to  82,000,  Re¬ 
duced  Relaying  Time,  Cut  Losses  and  Maintenance  Costs 


Recent  developments  in  high¬ 
speed,  single-line  protective 
equipment  for  high-voltage 
transmission  lines  have  made  possible 
the  rearrangement  of  certain  existing 
lines  and  generating  plants  at  a  very 
nominal  cost  in  order  to  eliminate 
many  undesirable  operating  problems. 
Such  a  condition  is  brought  about  by 
the  necessity  of  interconnecting  a  num¬ 
ber  of  large  generating  plants  on  a 
pair  of  transmission  lines  in  order  to 
provide  more  than  one  outlet  for  each 
source  of  power.  As  time  goes  on 
this  results  in  a  rather  unwieldy  trans¬ 
mission  system  both  from  the  stand¬ 
point  of  system  protection  and 
operation. 

Illustrative  of  this  condition,  to¬ 
gether  with  the  corresponding  correc¬ 
tive  measures  taken,  are  the  changes 
that  have  been  made  recently  on  the 
Big  Creek  hydro-electric  system  of  the 
Southern  California  Edison  Company, 
Ltd.  In  order  to  follow  the  growth 
of  this  system,  which  resulted  in  the 
interconnection  of  400,000  kw.  of  op¬ 
erating  capacity  in  such  a  way  as  to 
leave  much  to  be  desired  in  the  way 
of  simplicity  and  reliability,  it  is  nec¬ 
essary  to  give  a  brief  historical  back¬ 
ground  of  this  system.  The  Big  Creek 
development  consists  of  five  hydro¬ 
electric  plants  having  the  following 
ratings: 

(^eratlng 
No.  of  Cfapaclty 
Plant  Units  (Kw.) 

Big  Creek  No.  1  .  4  82,000 

Big  Creek  No.  2 .  4  66,000 

Big  Creek  No.  2-A .  2  93,000 

Big  Creek  No.  3 .  3  98,000 

Big  Creek  No.  8 .  2  58,000 

In  1913  the  first  two  16,000-kw. 
units,  each  operating  under  a  static 
head  of  2,131  ft.,  were  placed  in  oper¬ 
ation  at  Big  Creek  plant  No.  1,  to¬ 
gether  with  two  16,000-kw.  units  at 
Big  Creek  plant  No.  2.  These  plants 
were  interconnected  on  two  150,000- 
volt  transmission  lines  (Fig.  la),  the 
lines  from  Big  Creek  to  Eagle  Rock 
being  210  miles  long,  with  one  inter¬ 
mediate  paralleling  and  sectionalizing 
station  at  Magundeii. 


The  capacity  of  the  Big  Creek  sys¬ 
tem  remained  the  same  until  1921, 
when  the  third  17,000-kw.  unit  was 
placed  in  operation  at  Big  Creek  No. 
2  and  the  first  24,000-kw.  unit  was 
placed  in  operation  at  Big  Creek  No. 
8.  At  that  time  it  was  considered  ad¬ 
visable  to  change  the  transmission 
voltage  from  150  kv.  to  220  kv.  in 
order  to  provide  transmission  facili¬ 
ties  for  future  developments.  Conse¬ 
quently,  it  was  necessary  to  provide 
auto-transformers  for  Big  Creek  Nos. 
1  and  2  and  for  the  receiving  station 
at  Eagle  Rock,  this  change  being  com¬ 
pleted  in  the  spring  of  1923.  Big 
Creek  No.  8  was  initially  brought  in 
at  150  kv.  by  means  of  a  tap  in  the 
transformer  bank.  In  1923  the  auto- 
transformers  were  put  in  service,  taps 
changed  to  220  kv.  at  Big  Creek  No.  8 
and  the  system  was  interconnected,  as 
shown  in  Fig.  lb. 

In  1923  an  additional  18,000-kw. 
unit  was  placed  in  operation  at  Big 
Creek  No.  1,  and  the  Big  Creek  No.  3 
plant  with  98,000-kw.  capacity  was 
placed  in  operation  at  220  kv.,  the 
transmission  system  being  rearranged 
as  shown  in  Fig.  Ic. 

With  the  exception  of  the  addition 
of  a  32,000-kw.  unit  at  Big  Creek  No. 
1  and  17,000-kw.  unit  at  Big  Creek 
No.  2,  the  system  remained  the  same 
until  1928,  when  the  Big  Creek  plant 
No.  2-A  with  a  capacity  of  93,000  kw., 
operating  under  a  static  head  of  2,418 


ft.,  was  placed  in  operation.  This 
plant  was  connected  directly  to  the 
220-kv.  bus  at  Big  Creek  No.  3  over 
a  single  220-kv.  line  6  miles  long.  A 
34,000-kw.  unit  was  added  at  Big 
Creek  No.  8  in  1929. 

From  1913  to  1934  this  section  of 
the  system  was  subjected  to  39  cases 
of  trouble,  the  majority  of  which  were 
cleared  from  the  system  without  se¬ 
rious  difficulty  or  interruption  to 
service.  There  were  several  cases, 
however,  which  resulted  in  a  pro¬ 
longed  outage  and  serious  operating 
difficulties.  The  most  recent  major 
disturbance  was  due  to  the  failure  of 
an  auto-transformer  unit  at  Big  Creek 
No.  1.  The  resulting  explosion  short- 
circuited  the  adjacent  transmission 
line.  Inspection  of  the  auto-trans¬ 
former  indicated  progressive  deterio¬ 
ration  due  largely  to  high-voltage 
switching  surges.  The  time  of  clear¬ 
ing  the  fault  from  the  system  was  in 
the  order  of  two  to  three  seconds,  due 
to  slow  switches,  relays  and  four 
points  of  clearance. 

In  order  to  minimize  the  damage 
and  shorten  the  time  of  clearing,  an 
engineering  study  was  made  with  the 
view  of  eliminating  the  number  of 
points  of  clearance  and  applying 
modern  protective  equipment  which 
would  reduce  the  over-all  time  of 
clearing.  The  problem  was  analyzed 
from  many  angles,  resulting  in  the 
following  rearrangement  of  existing 


Fig.  2 — Short  circuits  on  Big  Creek  interconnections 

Shaded  portion  indicates  number  of  eciuipment  failures 
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(b)  after  plant  No.  8  had  been  added  and  circuits  changed  to  220  kv. ;  (c)  after  completion  of  plant 
No.  3;  (e)  revised  connections  made  in  1935  to  improve  operations  and  reliability.  Physical  relocation 
of  lines  was  not  necessary.  Two  outlets  for  each  plant  with  better  operating  set-up  than  previously. 


facilities:  One  line  was  left  in  service 
from  Big  Creek  No.  1  to  Big  Creek 
No.  3;  the  tap  to  Big  Creek  No.  2  and 
No.  8  was  disconnected  and  the  auto- 
transformers  at  Big  Creek  No.  1  were 
placed  in  parallel  on  the  one  line. 
The  other  line  was  left  in  service  from 
Big  Creek  No.  8  to  Big  Creek  No.  3 
and  both  taps  to  Big  Creek  No.  2  and 
No.  1  were  disconnected.  The  auto- 
transformers  at  Big  Creek  No.  2  were 
connected  in  parallel  and  tied  di¬ 
rectly  into  the  Big  Creek  No.  2A  to 
Big  Creek  No.  3  line.  The  line  equip¬ 
ment  taken  out  of  service  was  rear¬ 
ranged  to  interconnect  Big  Creek  No. 
B  and  No.  2A  at  220  kv.  and  Big 
Creek  No.  1  and  No.  2  at  150  kv. 
^hen  all  changes  were  completed  the 
mterronnections  were  as  shown  in 
Big.  le. 

High-speed,  single-line  protection 
has  Ik  en  installed  on  all  the  lines.  It 
consists  of  instantaneous  overcurrent 


relays  and  pilot  wire  or  carrier-cur¬ 
rent  pilot  protection.  The  instanta¬ 
neous  relays  on  lines  from  Big  Creek 
Nos.  1,  2  and  2A  and  8  to  Big 
Creek  No.  3  were  equipped  with  spe¬ 
cially  designed  directional  control  at 
the  upper  plants.  “Hot  line”  indicat¬ 
ing  devices  and  equipment  for  syn¬ 
chronizing  on  the  high-voltage  side  of 
transformers  were  installed  as  well  as 
remote  hot  line  indicators  at  the  divi- 


Operating  Capacity  During  Pos¬ 
sible  Line  Trouble  Before  and 
After  Rearrangement 


Lines  on  Which 

Thousand  Kilo¬ 
watts  Lost 

Short  Circuits  Are  Assumed 

Now 

Before 

Both  out  of  Big  Creek  No. 

8 

58 

206 

Both  out  of  Big  Creek  No. 

1 

82 

206 

Both  out  of  Big  Creek  No. 

2 

66, 

206 

Big  Creek  No.  2A — No.  3, 

None 

93 

Big  Creek  Nos.  1-3  and  Nos. 
8-3  . 

None 

206 

sion  operator’s  oflBce  at  Big  Creek  No. 
3.  The  only  major  piece  of  equip¬ 
ment  required  to  make  the  change  was 
a  220-kv.  oil  circuit  breaker  at  Big 
Creek  No.  2A.  This  oil  circuit  breaker 
was  removed  from  one  of  the  substa¬ 
tions  on  the  system  and  installed  out¬ 
doors  at  Big  Creek  No.  2A. 

The  main  advantage  of  the  new  ar¬ 
rangement  over  the  old  one  lies  in 
the  fact  that  each  plant  has  two  dis¬ 
tinct  and  separate  outlets  for  power, 
one  of  which  is  a  direct  tie  to  the 
220-kv.  buses  at  Big  Creek  No.  3. 
The  two  lines  from  Big  Creek  No.  1 
and  No.  8  to  Big  Creek  No.  3,  which 
are  on  the  same  right-of-way  for  more 
than  half  their  total  length,  can  be 
removed  from  service  and  all  the 
plants  can  be  operated  through  the 
Big  Creek  No.  2-2A-3  line.  In  any 
other  case  a  simultaneous  fault  on 
two  lines  located  on  the  same  right- 
[Continued  on  pa^e  67} 
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Calculations  for  Distribution 


Co-ordination  of  Fuses  and  Relays  on  Distribution 
Facilitated  by  Nomograms  Which  Simplify  Determi¬ 
nation  of  Circuit  Impedances  and  Fault  Currents 


By  G.  F.  LINCKS 


H.  G.  BRINTON 


Distribution  Cutout  Engineering  Section,  General  Electric  Company,  Pittsfield,  Mass. 


To  do  this  the  equivalent  length  of  each 
conductor  size  and  spacing  (one  way  from 
substation)  must  be  converted  to  one  com¬ 
mon  size  and  spacing  and  these  values  added 
to  determine  the  total  equivalent  length  to 
the  fault.  The  equivalent  length  of  any  size 
or  spacing  of  conductor  listed  on  the  nomo¬ 
gram  can  be  converted  to  any  other  size  or 
spacing  listed  by  drawing  a  line  from  the 
actual  conductor  size  and  spacing  used  on 
the  system  (projected  to  scale  “A”)  to  the 
actual  length  of  this  conductor  (on  scale 
“C”).  The  line  thus  drawn  is  then  swung 
about  its  intersection  with  the  center  line 
“B”  until  the  left-hand  end  points  to  the  com¬ 
mon  conductor  size  and  spacing  (on  scale 
“A”),  for  which  the  equivalent  length  is 
being  determined.  The  other  end  of  the  line 
will  then  point  to  the  equivalent  length  in 
feet  (on  scale  “C”).  When  the  equivalent 
lengths  for  all  the  conductor  sizes  and  spac- 
ings  leading  to  the  point  on  the  system 
under  consideration  have  been  converted  to 
a  common  size  and  spacing, 
these  are  added  arithmetic- 
^  ally.  The  total  equivalent 

length  is  then  used  in  the 
I  calculation  for  determining 

300  the  short-circuit  currents,  ns- 

400  T  ing  the  nomogram  as  de- 

500  -|  scribed  (Fig.  la),  based  on 

having  infinite  power  avail- 
800  1  able  at  the  substation  bus. 
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(a) 

Sinqle  Phase 
(60  cycles) 

Plot  spacing 


Fig.  1 — Nomograms  give 
distribution  fault  currents 

(a)  Sinxle  -  phase  chart — A 
line  is  drawn  from  the  con¬ 
ductor  size  (as  projected  to 
scale  “A”)  to  the  length  in 
feet  (on  scale  "C”)  as  meas¬ 
ured  from  the  substation  bus 
to  the  point  on  the  system 
under  consideration  (one  way 
only).  The  line  thus  drawn 
is  then  swung  about  its  in¬ 
tersection  with  the  center 
line  “B”  until  it  points  (on 
scale  “C”)  to  the  voltage  of 
the  system.  Either  line-to- 
line  or  leg  voltage  is  used, 
dependent  on  whether  the  de¬ 
sired  current  value  Is  for  a 
line-to-llne  or  a  line-to-neu- 
tral  fault.  The  other  end  of 
the  line  will  then  point  to  a 
value  (on  scale  “A”)  which 
is  the  r.m.s.  symmetrical  am¬ 
peres  that  will  flow  in  case  of 
a  dead  short  circuit  at  this 
point. 

(b)  Three-phase  chart  —De¬ 
termine  point  on  partial  am¬ 
pere  scale  by  projection  and 
then  revert  to  (a)  for  short- 
circuit  determination. 
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On  the  nomogram  the  short-circuit  current 
which  1,000  volts  will  cause  to  flow  through 
the  line  impedance  for  1,000  ft.  of  the  vari¬ 
ous  standard  conductor  sizes  used  on  dis¬ 
tribution  systems  (No.  6  AWG  to  No.  4/0 
AWG  inclusive)  has  been  worked  out  and 
the  corresponding  point  on  the  scale  “A” 
marked  with  the  conductor  size.  As  a  sub¬ 
stitute  for  impedance  computation  a  separate 
set  of  points  for  each  of  the  conductor  sizes 
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‘"Co-ordinating  Puses  and  Relays  for 
Distribution  Reliability,”  by  G.  F.  Lincks, 
Electrical  Woru>,  July  29,  1933. 

*‘‘Fuse  Link  Improvement  Gives  Co-or¬ 
dinated  Protection,”  by  G.  F.  Lincks, 
Electrical  World,  November  4,  1933. 


40  Copyriahted  ; 

l?35  by  ' 
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Faults 


The  total  equivalent  length  so  used 
is  proportional  to  the  arithmetic  sum¬ 
mation  of  the  impedances  for  the  va¬ 
rious  lengths  of  different  conductor 
sizes  and  spacings,  and  thus  is  greater 
than  if  the  resistances  and  reactances 
are  added  vectorially.  The  calculated 
short-circuit  current  is  thereby  some¬ 
what  lower  as  calculated  by  the  nomo¬ 
gram  than  as  determined  by  exact 
mathematical  calculations.  However, 
careful  checks  employing  both  the 
nomogram  and  mathematical  calcula¬ 
tions  show  that  the  error  will  not  ex¬ 
ceed  9  per  cent,  and  usually  will  be 
less  than  5  per  cent.  This  is  well 
within  the  accuracy  required  for  co¬ 
ordination  studies. 

Impedances  jrom  generator  to 
substation  bus 

Where  distribution  feeders  are  fed 
from  a  large  substation,  it  is  suffi¬ 
ciently  accurate  to  make  the  calcula¬ 
tions  on  the  basis  of  having  infinite 
power  available  at  the  bus,  even 
though  there  will  always  be  some  volt¬ 
age  drop.  This  will  allow  for  future 
growth  in  available  power.  However, 
with  smaller  substations  the  reactance 
of  the  generator,  the  transmission  line 
and  the  substation  equipment  up  to 
the  bus  is  a  fairly  high  percentage  of 
the  total  impedance  to  the  point  for 
which  the  dead-short-circuit  current  is 
being  determined.  In  such  cases  it  is 
important  to  factor  this  reactance  into 
the  calculations  (see  example  in  Fig. 
2).  The  resistance  is  considered  as 
negligible  in  transmission-line  calcula¬ 
tions  of  fault  currents. 

The  three-phase,  symmetrical-short- 
circuit  current  is  two  times  that  calcu¬ 
lated  for  single-phase  with  leg  or  line- 
to-neutral  voltage,  or  1.15  times  (i.  e., 
]773)  with  line-to-line  voltage.  Since 
line  “B”  must  be  maintained  exactly 
central  between  “A”  and  “C,”  a  com¬ 
bined  single-  and  three-phase  nomo- 
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Fig.  2 — Modification  allows  for 
preceding  reactance 

(a)  Assumed  feeder  situation. 

(b)  Vectorial  analysis  of  impedances  of 
(a). 

(c)  System  (a)  with  5,000  amp.  dead 
short  circuit  at  substation  bus,  single  phase, 
at  4,330  llne-to-line  volts. 

To  factor  in  the  reactances  ahead  of  the 
feeder: 

1.  Determine  the  equivalent  length  in 
terms  of  one  conductor  size  and  spacing  for 
the  reactance  of  the  transmission  line  and 
equipment  up  to  the  substation  bus.  This 
can  be  obtained  by  working  the  nomogram 
in  Fig.  1  backward  from  that  previously 
described,  provided  the  dead-short-circuit 
current  and  no-load  voltage  at  the  bus  are 
known.  To  do  this,  a  line  is  drawn  from 
the  short-circuit  current,  available  at  the 
bus  (on  scale  “A”)  to  the  no-load  voltage 
of  the  bus  (on  scale  “C”).  This  line  is 
then  swung  about  its  Intersection  with  the 
center  line  “B”  until  the  one  end  points 
to  the  desired  conductor  size  and  spacing 
(on  scale  "A”).  The  other  end  will  then 


gram  would  require  two  current  scales 
shifted  so  one  reads  1.15  times  the 
other  at  any  point,  plus  the  scale  for 
the  conductor  size  and  spacings  on 
line  “A.”  As  this  would  be  confusing, 
separate  nomograms,  Figs,  la  and  lb, 
are  required  for  making  single-  and 
three-phase  calculations.  They  are 
identical  in  general  construction  and 
layout  and  in  operation.  The  con- 


point  to  the  equivalent  length  in  feet  (on 
scale  “C”). 

2.  Determine  the  equivalent  length  of  the 
distribution  iine  from  the  substation  bus 
to  the  desired  point  on  the  system  in  terms 
of  the  same  size  of  conductor  and  spacing 
used  in  step  1,  using  the  nomogram  (Fig. 

1)  as  previously  described. 

3.  Determine  the  ratio  of  the  equivalent 
length  for  the  transmission  line  and  equip¬ 
ment  (determined  in  step  1)  to  the  equiva¬ 
lent  length  for  the  distribution  line  (deter¬ 
mined  in  step  2).  The  length  of  Z*  in  Fig. 
2  always  depends  directly  on  the  propor¬ 
tionate  relationship  of  X  and  Zt  (or  Z«), 
which  is  the  basis  for  the  scales  In  Fig.  3. 
These  scales  are  plotted  by  averaging  the 
values  No.  4/0  and  No.  6  AWG  sizes  of 
conductors.  The  maximum  variation  is  for 
these  sizes,  which  is  4  per  cent  plus  and 
minus  respectively. 

4.  Using  this  ratio  (step  3),  determine 
the  factor  from  the  scales  in  Fig.  3  for 
multiplying  the  equivalent  length  of  the  dis¬ 
tribution  line  (determined  in  step  2)  to 
secure  the  total  equivalent  length  (Z*,  Fig. 

2)  from  the  generator  to  the  desired  point 
on  the  system  in  terms  of  the  one  conductor 
size  and  spacing. 

5.  Using  the  total  equivalent  length  thus 
determined,  the  dead -short-circuit  current 
at  the  desired  point  on  the  distribution  sys¬ 
tem  can  be  calculated  using  the  nomogram 
in  Fig.  1  as  previously  described. 

Sample  calculations  on  system  (a) : 

X  =  Equivalent  length  of  line  from 
generator  to  substation  bus  calcu¬ 
lated  by  nomogram  or  slide  rule. 

=  1,525  feet  based  on  5,000  amp., 
1  single-phase  bus  short  circuit  at 
4,330  volts  in  terms  of  Zt  conduc¬ 
tor  size  and  spacing. 

Zi  =  Equivalent  length  of  2,000  ft.  No. 
4/0  conductor,  15-in.  spacing  in 
terms  of  Zt  wire  size  and  spacing, 
calculated  by  nomogram. 

Zt  =  4,000  ft.  No.  4  conductor,  60-in. 
spacing. 

Z,  =  Equivalent  length  of  3,000  ft.  No. 
6  conductor,  15-in.  spacing  (Fig. 

3)  in  terms  of  Zt  conductor  size 
and  spacing,  calculated  by  nomo¬ 
gram. 

Zt  =  Equivalent  length  of  line  from 
bus  to  fault. 

=  Arithmetic  addition  of  Z,  -f-  Zj  -f 
Z,  (2.4  per  cent  greater  than  Zj 
Fig.  3). 

=  9,050  ft.  in  terms  of  Zj  conductor 
size  and  spacing  (from  Fig.  3). 

X  1,525 

Ratio  —  ^  —  —  0.1686. 

Factor  =  1.132  for  ratio  of  0.1685  from 
scales  of  Fig.  3. 

Zx  =  Zi  X  factor  X  9,050  X  1.132 

=  10,250  ft.  total  equivalent  length  of 
line  from  generator  to  fault  in 
terms  of  Z*  conductor  size  and 
spacing. 


ductors  on  three-phase  circuits  may  be 
either  in  flat  or  triangular,  symmet¬ 
rical  or  non-syminetrical  relationship. 
In  any  case,  the  equivalent  symmetri¬ 
cal  triangular  spacing  required  for  the 
calculations  may  be  determined  as  the 
ABC,  where  A,  B  and  C  are  the 
individual  spacings.  The  symmetrical 
flat  spacings  are  included  on  the 
nomojjram  Fis:.  lb  in  addition  to 


Fig.  3 — Scale  of  conversion  factors  for  impedances  with  resistance  considered  negligible 


ELECTRICAL  WORLD  >  FEBRUARY  1,  1936 


(3.33)  29 


(a)  Short  -  circuit 
currents  in  loop  cir¬ 
cuits — Find  equivalent 
length  in  common  base 
conductor  size  and 
spacing  tor  each 
branch  and  add  as  if 
they  were  parallel  Im¬ 


pedances— j j —  to 

determine  total  equiv¬ 
alent  length  for  calcu¬ 
lations. 

(b)  Short  -  circuit 
currents  supplied  from 
two  stations  —  Find 
short  -  circuit  current 
as  though  fed  from 
each  station  independ¬ 
ently  and  add  arith¬ 
metically. 

(c)  Short  -  circuit 
currents  supplied  from 

two  stations  when  fault  is  on  a  radial 
branch — Find  short-circuit  current  at  "A," 
using  method  outlined  in  Fig.  4b.  Calculate 
equivalent  length  in  the  same  common  base 
size  and  spacing  of  conductor  by  working 
nomogram  backward.  Add  this  equivalent 
length  to  the  equivalent  length  of  the  line 
from  “A”  to  “X”  in  order  to  determine  the 
total  equivalent  length  for  final  short-cir¬ 
cuit  calculations. 

Fig.  4 — Modifiralion  for  loops 
and  dual  feeds 


the  symmetrical  triangular  spacings. 
Where  other  spacings  than  those  given 
are  required  it  is  a  simple  matter  to 
interpolate. 

Reactor  and  voltage  regulator 
impedances 

Step-voltage  regulators  and  boosters 
rated  up  to  6,900  volts  have  zero 
short-circuit  impedance  when  in  the 
neutral  position.  Those  rated  for 
higher  voltages  have  a  reactor  with 
approximately  0.03  per  cent  impe¬ 
dance  per  line  when  in  the  neutral 
position.  For  all  practical  purposes 
this  is  negligible.  Thus,  as  the  short 
circuit  for  the  worst  condition  is  de¬ 
sired,  step-voltage  regulators  and 
boosters  can  be  disregarded  in  the 
calculations. 

Ten  per  cent  induction  voltage  reg¬ 
ulators  have  a  constant  short-circuit 
impedance,  over  the  full  range,  of  ap¬ 
proximately  1  per  cent.  Assuming 
infinite  power  available  at  the  termi¬ 
nals,  this  will  limit  the  short-circuit 
current  to  100  times  the  rated  full¬ 
load  current.  Thus,  where  there  is  an 
induction  regulator  in  the  circuit,  de¬ 
termine  the  full-load  current,  multiply 
it  by  100,  and  using  this  value,  work 
either  of  the  nomograms  backward,  as 
in  Fig.  2,  to  calculate  the  equivalent 
length  of  the  induction  regulator  re¬ 
actance  in  terms  of  the  base  conductor 
size  and  spacing.  This  should  be 
treated  as  reactance  and  either  added 
arithmetically  to  the  equivalent  length 


of  the  system  from  the  generator  to 
the  substation  bus  or  added  vecto- 
rially,  using  the  scales  in  Fig.  3,  to 
the  equivalent  length  of  the  distribu¬ 
tion  system  beyond  the  substation. 

The  nameplate  information  on  cur¬ 
rent-limiting  reactors  includes  the 
volts  drop  and  the  load  current.  Using 
the  voltage  of  the  system  in  which  the 
reactor  is  connected,  determine  the 
short-circuit  current  that  infinite 
power  will  cause  to  flow  through  the 
reactor,  using  the  formula: 

Short  circuit  current  = 

.  1  1  V.  system  volts 

Keactor  load  current  X  — - — i - ; - 

volts  drop 

If  there  are  identical  reactors  in 
each  line,  divide  the  short-circuit  cur¬ 
rent  thus  calculated  by  two  for  single¬ 
phase  and  by  1.73  for  three-phase.  By 
working  either  of  the  nomograms 
backward,  as  in  Fig.  2,  determine  the 
equivalent  length  of  the  reactor  react¬ 
ance  in  terms  of  the  base  conductor 
size  and  spacing.  This  should  be 
treated  as  reactance  and  either  added 
arithmetically  to  the  equivalent  length 
of  the  system  from  the  generator  to 
the  substation  bus  or  added  vecto- 
rially,  using  the  scales  in  Fig.  3,  to 
the  equivalent  length  of  the  distribu¬ 
tion  system  beyond  the  substation. 

Other  circuits,  frequencies, 
conductors 

In  the  above  discussion  radial  cir¬ 
cuits  with  phase  and  neutral  con¬ 
ductors  of  equal  size  have  been  con¬ 
sidered.  Where  the  neutral  conductor 
is  smaller,  the  total  equivalent  length 
may  be  determined  by  adding  arith¬ 
metically  the  equivalent  length,  in  the 
common  base  size  and  spacing,  for 
each  size  of  conductor,  using  one-half 
the  total  distance  (one  way).  Methods 
of  calculating  more  complicated  sys¬ 
tems  are  illustrated  in  Fig.  4. 

Twenty-five-cycle  short-circuit  cur¬ 
rents  can  be  calculated  by  multiplying 
the  length  of  each  individual  section 
of  the  distribution  circuit  by  the 


Multiplying  Factor  for  Con¬ 
verting  25-Cycle  Lengths  to 
Equivalent  60-Cycle  Lengths 


Conductor  Spacings 

in  Inches 

15 

18 

30 

60 

'onductor 

Size 

Factor 

6 

0.984 

0.961 

0.954 

0.946 

5 

0.948 

0.943 

0.935 

0.920 

4 

0.921 

0.915 

0.906 

0.884 

3 

0.887 

0.881 

0.864 

0.841 

2 

0.848 

0.841 

0.820 

0.789 

1 

0.798 

0.793 

0.764 

0.730 

0 

0.740 

0.729 

0.704 

0.673 

00 

0.688 

0.675 

0.645 

0.613 

000 

0.632 

0.621 

0.597 

0.567 

0000 

0.582 

0.572 

0.548 

0.525 

proper  factor  from  the  accompanying 
table,  which  will  convert  it  to  the 
equivalent  length  based  on  60-cycle 
impedance.  The  equivalent  length  of 
line  from  the  generator  to  the  substa¬ 
tion  bus  should  be  similarly  converted 
by  first  multiplying  the  25-cycle, 
short-circuit  current  available  at  the 
bus  by  0.416  (i.e.,  i(g  ),  since  this  is 
treated  as  all  reactance.  The  short- 
circuit  current  at  the  desired  point  on 
the  system  should  then  be  calculated 
in  the  usual  manner. 

Calculations  based  on  the  use  of 
other  than  copper  conductors  or  any 
other  frequency  can  be  made  by  first 
preparing  a  table  of  factors  similar  to 
those  in  the  table  for  converting  the 
actual  length  of  the  line  with  conduc¬ 
tors  of  other  material  1o  the  equiva¬ 
lent  length  of  the  line  with  copper 
conductors  or  the  other  frequency  to 
60  cycles.  The  factors  can  be  deter¬ 
mined  by  the  formula: 

=  Factor 
Z2 

Where  Z,  =  Impedance  of  a  given  size 
and  spacing  of  copper 
conductor  at  60  cycles. 

Za  =  Impedance  of  conductor  size 
and  spacing  to  be  con¬ 
verted,  or 

=  Impedance  of  given  size  and 
spacing  of  copper  con¬ 
ductor  at  other  fre¬ 
quency  than  60  cycles. 


Eyesight  Is  Capital,  Light  Mere  Expense 

How  short-sighted  we  are  to  huy  our  education  and  culture  with  eyesight 
instead  of  current.  The  price  of  poor  light  has  to  be  paid,  only  we  pay 
it  out  of  our  capital — our  eyesight  which  we  can't  replace — instead  of 
paying  it  to  the  lighting  company  out  of  our  income. 

W.  E.  WICKENDEN, 

President  Case  School  of  Applied  Science, 
to  the  Sight  Saving  Council  of  Cleveland. 
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Utility  Rise  Continues 


November  revenue  for  electric 
light  and  power  rose  5.5  per 
cent  in  1935  compared  with 
1934,  and  4.0  per  cent  over  October, 
to  $169,339,300,  while  the  quantity 
of  energy  generated  rose  14.0  per  cent 
over  1934  to  8,207,600,000  kw.-hr.  Of 
the  latter  amount,  after  adjustments 
for  energy  purchased  from  other 
sources,  imports  and  consumption  by 
railway  and  other  departments  of  the 
operating  companies,  6,926,761,000 
kw.-hr.  was  sold  to  ultimate  con- 


November  Energy  Sales 
Were  15.7  per  Cent  Above 
1934;  Revenue  Rose  5.5 
per  Cent  —  Energy  Sales 
Surpassed  1929 


sumers,  or  15.7  per  cent  more  than  in 
the  same  month  of  the  preceding 
year. 


Table  1 — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1935 

Revenue  from 
Ultimate  Consutnersf 

1  Energy  Generated,  Millions  of  Kw.-Hr.* 

[  Total  1 

Hydro  j 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent. 
Inc. 

November . 

October . 

September . 

August . 

169.339 

162,789 

159,073 

156,038 

-f5.5 
-f  4.5 
-f5.9 
-+-5.I 

8,208 

8,347 

7,734 

8,071 

-1-14.0 
-1-12.5 
-1-13.1  1 
-1-10,2 

3.044 

2,666 

2,799 

3,086 

-1-  9.1 

-|-  C  6 

-f23.5 

-f32.0 

5,164 

5,681 

4,935 

4,985 

-1-17.2 
-♦-17.0 
4-  8.2 
-1-  0.2 

Compared  with  November  of  1929, 
energy  sales  show  an  increase  of  5.3 
per  cent,  whereas  the  revenue  was  3.4 
per  cent  smaller. 

Revenue  during  1935  has  been  ap¬ 
proximately  5  per  cent  higher  than  in 
1934  each  month  except  during  the 
spring  and  early  summer,  with  the 
usual  decrease  in  the  first  half  and 
increase  in  the  second.  Approximately 
the  same  ratio  held  good  for  Novem¬ 
ber. 

Industrial  sales  up  21  per  cent 

Energy  sales  to  ultimate  consumers 
were  the  largest  for  any  month  on 
record,  and  the  record  goes  hack  to 
pre-depression  days.  They  closely 
approached  7,000,000,000  kw.-hr.  and 
slightly  surpassed  those  of  October 
when  the  figure  for  the  first  time  broke 
over  the  peak  registered  in  Januar\, 
1930. 

The  outstanding  gain  over  1934  was 
21.2  per  cent  in  sales  to  large  com¬ 
mercial  light  and  power  customers. 
Consumption  in  this  category  usually 
falls  off  definitely  during  the  latter 
part  of  the  year,  but  1935  was  an  ex¬ 
ception. 

Domestic  and  retail  commercial 
sales  rose  10.3  and  11.7  per  cent,  re¬ 
spectively,  compared  with  a  year  ago, 
and  both  set  a  new  record  for  Novem¬ 
ber.  Electric  operation  of  railroads 
brought  the  remarkable  increase  of 
39.7  per  cent  in  that  item. 

The  average  rate  for  domestic  en¬ 
ergy  for  the  twelve-month  period 
dropped  to  5.06  cents,  compared  with 
5.31  cents  for  the  preceding  one.  The 
average  monthly  bill  rose  to  $2.82. 
from  $2.78;  the  consumption  per  cus¬ 
tomer  to  668  kw.-hr.,  from  629. 


Table  II — Regional  Revenue  and  Energy  Output  in  November,  1935 

Compared  with  Corresponding  Month  of  Previous  Year 


Table  m — Allocation  of  Energy 
November,  1935 


Geographical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Th  ousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  C ent 
Inc. 

Gen. 

Per  Cent 
Inc. 

United  States. . . . 

New  England . 

Middle  .Atlantic. . . . 
^t  No.  Central. . . 
Vest  No.  Central.. . 
South  Atlantic  \  . . 

So.  Central  / 
West  So  Central. . . . 
Mountain.. . . 

Pacific.  . . 

169,339 

14,604 

49,621 

39,484 

14,285 

21,162 

9,088 

5,072 

16,023 

-f  5.5 
-1-  4.9 
-f  0.9 
4-11.3 
4-  5.2 

4-  6.5 
4-  6.0 
4-  4.7 
4-  6.6 

8,208 
574 
2,043 
1,988 
547 
/  1,021 

1  318 
392 
280 
1,018 

4-14.0 
4-12.0 
4-10.5 
4-18.0 
4-19.5 
4-24.5 
—  8.2 
4-  8.1 
4-13.5 
4-13.8 

3,044 

191 

634 

193 

188 

533 

236 

24 

200 

845 

4-  9.1 
—31.9 
4-14.0 

—  4.5 
4-52.3 
4-  5.0 

—  19.3 
4-189.0 

M7.7 

-i-30.0 

5,164 

383 

1,409 

1,795 

386 

488 

82 

368 

80 

173 

4-17.2 
4-64.3 
4-  9.0 
4-21.0 
+  8.2 
4-56.8 
4-51.5 
4-  4.0 

4-  4.1 
—29.3 

T^co'irtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central  station. 
Trrehminary,  Edison  Electric  Institute. 


Compared  with  Corresponding  Month  of  Previotis 
Year 

_ (Edison  Electric  Institute) _ 


Class  of  Service 

Millions 
of  Kw.-Hr 

Per  Cent 
Inc. 

Total  for  distribution* . 

8,197 

4-14.5 

Lost  in  transmission,  etc. . . . 

1,270 

4-  8.5 

Sold  to  ultimate  consumers... . 

6,927 

4-15.7 

Domestic . 

1,289 

4-10.3 

Com’l,  small  light  and  power. 

1,292 

4-11.7 

Com’l,  large  light  and  power. . 

3,624 

4-21.2 

Municipal  street  lighting. . . . 

217 

4-  6  .5 

Railways — street,  interur  ban 

368 

4-  2.0 

Railroads — electrihed  steam. 

79 

4-39  7 

Municipal  and  mi.4,;cl!an0oua 

58 

4-  7.8 

*Genersted,  purchased  from  other  sources,  im¬ 
ported,  less  energy  used  in  railway  and  other  de¬ 
partments. 
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Field  of  Arc  Welding  Expands 

Available  Methods  and  Equipment  — 

Provisions  and  Practices  to  Assure  Best 
Results  With  Different  Kinds  of  Work 


APPLICATIONS  for  arc  welding 
/%  are  almost  unlimited,  but,  in 
-L  general,  it  is  used  more  for 
construction,  repair  and  field  work 
than  in  factory  production  processes, 
the  chief  domain  of  resistance  welding. 
Nevertheless,  fabrication  of  tanks, 
boiler  shells  and  similar  products  is 
being  done  with  the  automatic  arc 
welder,  where  it  can  be  employed  to 
better  effect  than  resistance  welding. 
By  proper  selection  of  electrodes  and 
methods  of  treatment,  arc  welding  is 
successfully  employed  for  welding 

Fig.  1 — Increasing  mileage  of  car  wheels 

Flanges  of  railway  oar  wheels,  having 
worn  down  beyond  the  point  of  safety,  are 
built  up  by  the  automatic  arc  welder  so 
that  they  can  be  reflnished  and  rendered 
fit  for  many  more  miles  of  service.  Note 
motor-driven  w’ire  brush  by  which  slag 
from  the  electrode  is  removed  while  w'heel 
is  revolving  under  the  arc. 

General  Bleetrlc  Co. 


By  GEORGE  H.  HALL 

Consulting  Engineer,  Douglaston,  N.  Y. 

mild  steel,  tool  steel,  forgings,  stain¬ 
less  steel,  alloy  steel,  cast  iron,  copper, 
bronze,  nickel,  aluminum  and  monel 
metal.  For  large  gray  iron  castings 
preheating  may  be  desirable  to  some 
extent,  but  in  the  general  uses  of  arc 
welding  preheating  is  not  required. 

In  the  erection  of  the  frames  of  steel 
buildings  arc  welding  is  replacing 
riveting  to  a  large  extent  as  it  saves 
much  time  in  both  the  preparation  of 
structural  members  and  their  erection. 
Elimination  of  the  racket  attending 
riveting  is  an  incidental  advantage 
greatly  appreciated  by  the  public. 

Arc  welding  is  being  widely  used  by 
railroads  for  building  up  the  battered 
ends  of  rails  and  for  tbe  renewal  of 
crossing  frogs.  It  has  also  aided  in 
the  salvaging  of  worn-out  rails  which 
are  cut  to  tie  length,  joined  along 
their  edges  by  automatic  welding  and 


used  as  permanent  replacement  for 
the  wooden  ties. 

In  marine  work  arc  welding  is,  in 
many  cases,  causing  a  veritable  rc\o- 
lution  in  the  design  of  hulls  and  inte¬ 
rior  construction.  Conventional  plate 
hulls  are  being  fabricated  without 
rivets  and  with  a  reduction  of  weight 
which  increases  the  net  tonnage  for  a 
given  displacement.  Construction  of 
hulls,  decks  and  bulkheads  from  stand¬ 
ard  rolled  .sections  has  been  made 
practical  by  electric  welding.  Decks 
are  being  built  of  channels  laid  so 

Fijj.  2 — Heavy  pipe  pr«»cluetion  by 
are  weldin^i! 

Tbe  rolled  section  forming  the  pipe  is  first 
welded  along  the  seam  by  the  automatic 
seam  welder.  The  section  is  then  placed 
on  the  rollers  at  the  front,  where  the 
flanges  are  welded  to  the  ends  by  being 
rolled  beneath  tlie  arc.  Note  return  con¬ 
nection  bolted  to  the  pipe  flange. 

Weetinffhouee  Elcctrie  i  MIo.  Co. 
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Fig.  3 — Repair  work  by  arc  welding 

The  entire  cylinder  of  this  engine  was  salvaged 
by  arc  welding  at  a  negligible  cost  compared 
with  that  of  the  expensive  casting  thus  saved. 

Eleelrie  Ate  Cutting  d  Welding  Co. 


Fig.  4 — Automatir  welding  of  automobile 
starter  and  generator  frames 

The  frames  are  in  the  form  of  cylinders,  the 
seams  of  which  are  butt  welded.  They  are  fed  to 
tlie  welding  machine  by  gravity  and  as  they  pass 
under  the  arc  their  edges  are  squeezed  tightly 
together  by  rolls.  The  carbon  arc  is  used  and 
no  filler  is  required.  Such  a  machine  is  capable 
of  welding  240  frames  per  hour  at  a  cost  of  but 
half  a  cent  per  frame. 

Lincoln  Blectrie  Co. 


Steel  deck  floor  construction  is  rapidly  fabri¬ 
cated  by  the  use  of  the  tractor  type  of  auto¬ 
matic  welder  which  travels  the  seams  of  the 
deck  members,  leaving  a  completed  weld  In  its 
trail.  A  more  compact  tractor  welder  can  be 
used  in  seam  welding  outside  and  inside  of 
large  pipe. 

Lincoln  Electric  Co. 


Fig.  5 — Automatic  tractor-welder  “walks” 
the  deck 


that  their  webs  form  a  smooth  deck, 
the  flanges  extending  downward.  The 
channels  are  welded  together  by  auto¬ 
matic,  truck-type  welders  which  travel 
along  the  seams. 

Arc  welding  is  also  extensively  used 
in  the  fabrication  of  rolled  steel  pipes, 
the  seams  of  the  smaller  sizes  being 
joint'd  by  automatic  welding,  while 
those  of  larger  sizes  are  joined  by 
tractor-type  welders  which  travel 
along  the  seam.  In  the  large  sizes  of 
heavv-gage  piping  (t-in.  sheets  and 
heavier),  double  welding  of  the  seam 
IS  practical  as  the  compact  tractor- 
welder  can  run  inside  the  pipe.  In 
the  field,  also,  electric  welding  is  used 
for  joining  adjacent  pipe  sections 
made  of  standard  wrought  iron  or 
steel,  and  rolled  steel  up  to  the  largest 
sizes.  Miles  of  large-size  pipe  lines 
are  being  installed  in  which  riveting  is 
wholly  eliminated.  All  the  piping  in 


some  pow'er  plants  and  between  many 
related  factory  buildings  is  welded 
with  the  electric  arc. 

Maintenance  and  repair  constitute 
another  large  field  of  application.  In 
the  foundry  large  and  expensive  cast¬ 
ings  often  develop  flaws  which  can 
readily  be  corrected  by  welding  and 
the  castings  thus  salvaged.  Broken  ma¬ 
chine  frames  are  readily  repaired  by 
electric  welding  at  a  fraction  of  the 
cost  of  new’  castings.  Broken  shafts, 
crankshafts,  piston  rods  and  locomo¬ 
tive  frames  are  repaired  at  far  less 
than  the  cost  of  new  parts.  In  all  but 
a  few  cases  tests  show  that  the  w’eld  is 
stronger  than  the  parent  metal. 

Shafts,  gear  teeth,  rolls  and  lead 
screws  that  have  been  worn  down  so 
that  replacement  is  necessary  have 
been  rehabilitated  by  depositing  new 
metal  on  the  worn  surface  and  rema¬ 
chining  to  the  original  dimensions. 


When  parts  demand  extreme  hardness, 
electrodes  may  be  selected  that  give  a 
deposited  metal  which  can  be  finished 
only  by  grinding. 

An  interesting  example  of  the  use 
of  electric  welding  for  replacement  of 
worn  metal  is  afforded  where  flanges 
of  railway  wheels  have  become  so 
worn  as  to  be  unfit  for  service  without 
reconditioning.  Without  welding  the 
only  way  of  restoration  has  been  to 
turn  the  tread  down  sufficiently  to 
permit  the  formation  of  a  new  flange. 
Such  a  reduction  in  the  tread  renders 
the  wheels  unsafe  for  much  further 
service.  When  the  flanges  are  built 
up  by  electric  welding  no  cutting,  or 
only  a  light  cut,  is  needed  over  the 
tread,  while  the  deposited  metal  is 
readily  shaped  into  a  new  flange  of 
the  original  depth.  A  wheel  so  re¬ 
stored  is  good  for  one-third  to  one- 
half  the  service  mileage  of  a  new  one; 
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such  building  up  is  performed  in  an 
automatic  welder  in  which  the  wheel 
is  rotated  under  the  electrode.  When 
a  large  amount  of  this  salvage  work  is 
to  be  performed  the  welder  is  pro¬ 
vided  with  two  heads  so  that  both 
flanges  are  built  up  simultaneously. 

Available  methods 

In  some  forms  of  arc  welding  the 
heat  simply  fuses  together  the  two 
pieces  to  be  united,  but  more  generally 
a  filler  is  introduced.  This  filler 
may  be  in  the  form  of  a  strip  of 
metal  placed  over  the  junction  of 
the  two  pieces,  where  it  is  melted 
and  fused  with  the  base  metal,  or  it 
may  be  deposited  from  one  of  the 
electrodes.  Carbon  electrodes  are 
used  in  first  two  processes,  whereas  the 
latter  requires  an  electrode  composed 
of  the  same  metal  as  the  base  pieces 
or  one  which  will  suitably  unite  with 
them.  Carbon  arc  welding,  first  to  be 
commercialized,  is  still  used  for  a  wide 
range  of  work,  but  metallic  arc  weld¬ 
ing,  especially  since  the  development 
of  coated,  or  shielded-arc  electrodes, 
can  handle  many  classes  of  work  more 
effectively  than  the  carbon  arc. 

Butt,  corner,  vee,  lap,  tee,  edge  and 
strap  joints  may  be  made  with  the 
work  in  a  horizontal,  vertical  or  over¬ 
head  position,  but  horizontal  welding 
permits  greater  ease  of  manipulation. 

Arc  welding  has  been  largely  per¬ 
formed  with  direct  current,  hut  there 
are  now  a  number  of  alternating-cur¬ 
rent  welders  which  are  finding  partic¬ 
ular  favor  in  certain  classes  of  work. 
Since  the  welding  transformer  is  oper¬ 
ated  on  single-phase  current,  alternat¬ 
ing-current  welding  apparatus  has  the 
objection  of  producing  unbalanced 
phase  conditions.  On  the  other  hand, 
the  transformer  operates  at  much  bet¬ 
ter  efficiency  than  the  motor-generator 
used  for  supplying  direct  current  and 


Fig.  7 — Welding  with  coated  electrode 

Showing  how  formation  of  reducing  gases 
and  slag  protects  the  molten  and  the  de¬ 
posited  metal  from  oxidation. 

there  is  less  complication  of  apparatus. 
Tho  choice  of  current  should  be  based 
upon  a  comparison  of  results  for  the 
particular  work  in  hand  and  balanced 
against  the  disadvantages  inherent  in 
either  type. 

Alternating-current  arc  welding  is  es¬ 
pecially  suited  to  the  welding  of  heavy 
work,  such  as  walls  of  high-pressure 
tanks,  pressure  pipe  lines  and  similar 
work  requiring  currents  of  500  to  1,000 
amp.  Either  manual  or  automatic 
welding  can  be  used.  Since  there  is 
no  magnetic  blowout  in  the  alternat¬ 
ing-current  arc,  heavier  welding  cur¬ 
rents  may  be  used  than  with  direct 
current,  with  a  resulting  increase  in 
welding  speed.  Alternating  current 
also  permits  welding  in  all  positions, 
especially  in  corners  and  for  fillets, 
where  the  direct  current  arc  is  less 
effective. 

Successful  welding,  with  either  d.c. 
or  a.c.,  depends  upon  a  careful  selec¬ 
tion  of  electrodes,  proper  regulation 
of  the  heat  applied  (determined  by  the 
current  and  voltage)  and  skillful  ma¬ 
nipulation  of  the  electrodes.  All  types 
of  welding  machines  have  provision 
for  current  regulation,  but  the  selec¬ 
tion  of  proper  electrodes  requires 


a  thorough  understanding  of  the  wide 
line  of  both  coated  and  uncoated  elec¬ 
trodes  available  and  their  best  fields  of 
application. 

When  bare  metallic  electrodes  are 
used  there  is  the  opportunity  for  oxy¬ 
gen  and  nitrogen  in  the  air  to  affect 
the  molten  metal  and  produce  porous, 
oxidized  or  otherwise  unsatisfactory 
welds.  Coated  or  shielded  electrodes 
prevent  these  extraneous  gases  from 
coming  in  contact  with  either  the  elec¬ 
trode  or  the  base  metal  while  it  is  in 
a  fused  condition.  The  outside  of  the 
electrode  is  covered,  usually  by  the 
extrusion  process,  with  a  coating 
which,  when  subjected  to  the  arc,  pro¬ 
duces  a  protective  gaseous  envelope 
and  a  slag  coating  over  the  molten 
metal  as  it  is  deposited.  The  slag  can 
be  removed  by  scraping  or  wire  brush¬ 
ing.  The  composition  of  the  coating 
is  such  that  it  melts  at  a  slightly  lower 
rate  than  the  electrode  itself,  thus 
forming  a  shield  over  its  point. 

In  welding  with  the  carbon  arc  sim¬ 
ilar  results  are  attained  by  the  use  of 
an  autogenizer  which  is  applied  to  the 
weld  in  fibrous  form  or  as  a  paste  or 
powder.  The  material  burning  in  the 
arc  consumes  the  surrounding  oxygen 
and  prevents  it  and  the  nitrogen  from 
combining  with  the  molten  metal  dur¬ 
ing  process  of  fusing. 

With  direct  current  it  is  usual  prac¬ 
tice  to  connect  the  positive  terminal 
to  the  work  and  the  negative  to  the 
electrode  so  that  the  current  is  from 
the  work  to  the  electrode.  As  about 
two-thirds  of  the  heat  is  liberated  on 
the  positive  side  of  the  arc  this 
“straight  polarity”  connection  confines 
the  greater  amount  of  heat  in  the  base 
metal.  In  welding  cast  iron  or  when 
using  non-ferrous  electrodes  the  elec¬ 
trode  is  connected  to  the  positive  ter¬ 
minal,  a  connection  known  as  “reverse 
polarity.”  All  modern  welding  ma¬ 
chines  are  provided  with  switches  by 
which  the  reversal  is  readily  effected. 

Upon  the  ability  of  the  generator  to 
maintain  arc  stability  depends  very 
largely  the  success  or  failure  of  the 
machine  to  produce  satisfactory  re¬ 
sults.  Changes  in  the  arc  are  con¬ 
tinually  taking  place  and,  except  for 
his  ability  to  maintain  constant  length 
of  arc,  the  operator  has  no  control 
over  them  while  the  welding  is  in 
progress.  At  the  moment  that  the 
electrode  is  contacted  with  the  base 
metal  a  short  circuit  occurs  and  there 
is  a  sudden  drop  in  voltage.  As  the 
arc  is  struck  the  current  is  reduced 
and  the  voltage  must  immediately  at- 
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Fi^.  8 — ^Representative  welding  equipments 

(Top,  left)  200-amp.  constant-current,  direct-current  welder  (General  Electric  Com¬ 
pany). 

(Top,  center)  400-amp.  constant-current,  direct-current  welder  (Westinghouse  Electric 
&  Mfg.  Co.) 

(Top,  right)  750-amp.  constant-potential,  alternating-current  welder  (Electric  Arc  Cut¬ 
ting  &  Welding  Co.) 

(Below,  left)  300-amp.  constant-current,  direct-current  welder  (Harnischfeger  Corpora¬ 
tion). 

(Below,  right)  Duplex,  direct-current  welder  consisting  of  motor  with  two  300-amp.  gen¬ 
erators  used  independently  or  combined  for  totai  output  of  600  amp.  (Wilson  Welder  & 
Metals  Co.) 


tain  and  maintain  that  value  required 
for  the  proper  operation  of  the  welder. 
When  the  arc  is  broken  the  generator 
voltage  rises  to  its  open  circuit  value. 
Momentary  current  peaks  also  occur 
whenever  molten  metal  short  circuits 
the  arc.  It  is  the  function  of  the  arc 
stabilizer  to  prevent  excessive  over¬ 
shooting  of  the  closed  and  open  circuit 
values  and  to  cause  the  current  to  re¬ 
turn  to  its  working  value  in  the  short¬ 
est  possible  time.  In  the  older  types 
of  welding  machines  stabilization  was 
provided  by  an  auxiliary  transformer- 
reactor,  but  at  present  most  arc 
welders  have  stabilizing  characteristics 
built  into  the  generator  so  that  no 
external  stabilizer  is  required. 

Significant  features  of  different 
welders 

Constant  -  current,  single  -  operator 
generators  are  rated  at  25  volts  for 
f  metallic  arc  welding  and  at  40  volts 
j  for  carbon  arc  welding.  The  actual 
[  voltage  at  which  the  arc  is  operated 
will  vary  from  these  figures,  depend- 
\  ing  on  the  thickness  and  nature  of  the 
t  material  being  welded,  as  well  as  on 
f  the  type  of  electrode  used,  so  that  pro- 

I  vision  is  made  in  the  generator  for  the 

I  adjustment  of  the  voltage.  Usually  a 
selector  switch,  connected  to  taps  in 
the  series  field  circuit,  permits  a  num¬ 
ber  of  changes  in  voltage,  while  a  field 
rheostat  affords  finer  adjustments. 
Since  the  opinion  of  different  opera- 
[  tors  varies  as  to  the  best  open-circuit 
voltage  at  which  the  arc  should  be 
struck,  provision  is  made  for  a  range 
from  about  90  to  50  volts.  Below  the 
lower  value  it  would  be  difficult  or 
I  impossible  to  strike  or  maintain  an 
arc.  When  the  arc  is  struck  the  cur¬ 
rent  should  be  at  least  25  per  cent 
above  the  welding  current. 

When  it  is  desirable  for  two  opera- 
[  tors  to  work  on  the  same  job  the  ad¬ 
vantages  of  a  multiple  welder  may  be 
obtained  to  a  limited  extent  by  the  use 
of  two  generators  connected  to  one 
motor.  With  a  paralleling  switch  the 
two  generators  may  be  connected  to 
provide  a  single  operator  with  the 
combined  capacity  of  the  two  units. 

Multiple  welders,  rated  as  constant- 
potential  machines,  are  operated  on 
60  volts.  For  each  operator  there  is 
needed  a  control  panel,  a  resistor  for 
reducing  the  generator  voltage  to  the 
value  required  for  welding  and  a  sta¬ 
bilizer.  The  number  of  operators  that 
may  simultaneously  be  employed  with 
3  multiple  welder  is  limited  only  by 
the  capacity  of  the  welding  generator. 


Automatic  and  manual  welders  may 
be  served  at  the  same  time.  The  mul¬ 
tiple  type  may  frequently  be  used  to 
advantage  for  welding  on  a  produc¬ 
tion  basis,  especially  where  automatic 
welding  is  involved.  In  considering 
first  cost,  comparison  must  be  made 
between  that  of  the  larger  generator 
with  its  auxiliary  apparatus  and  that 
of  as  many  single-operator  machines 
as  would  serve  the  total  number  of 
operators  that  could  simultaneously 
use  the  multiple  outfit. 


Arc  welding  is  being  applied  to  an 
increasing  variety  of  tasks  and 
metals  that  make  it  an  indispen¬ 
sable  “tool”  in  the  factory  and 
held.  Construction  and  produc¬ 
tion  methods  are  being  revolution¬ 
ized  by  it.  Broken  or  badly  worn 
equipment  is  being  quickly  and 
cheaply  salvaged.  Developments 
in  metallic  electrodes  and  provi¬ 
sions  for  stabilization  of  arcs  have 
removed  previous  limitations  and 
increased  reliability  of  welds. 
Portable,  multiple  and  automatic 
equipment  have  greatly  facilitated 
applications.  It  is  difficult  to  con¬ 
ceive  of  an  industrial  plant  that 
cannot  profitably  use  electric 
welding — arc  or  resistance  type. 


For  quantity  production  the  auto¬ 
matic  welder  has  advantages  over 
the  conventional,  manually  operated 
welder.  The  former  is  provided  with 
a  head,  by  which  the  arc  is  struck,  and 
the  electrode,  in  the  form  of  a  coil  of 
wire,  which  is  fed  to  the  work  at  the 
rate  at  which  it  is  deposited  or  wears 
away.  The  work  is  moved  at  a  con¬ 
stant  speed  beneath  the  arc  or,  in  other 
cases,  the  work  remains  stationary  and 
the  welding  head  is  automatically  fed 
over  the  seam  or  joint.  Its  motor- 
generator  is  similar  to  that  used  for 
manual  welding,  but  rated  at  60  volts, 
constant  potential.  The  arc  voltage  is 
controlled  by  a  hand  rheostat  and  pro¬ 
vision  is  made  for  accurate  setting  of 
the  electrode  and  head  feed.  Once  ad¬ 
justed  for  any  particular  job  no  fur¬ 
ther  attention  is  needed  other  than 
starting  and  stopping  by  push-button 
control.  Automatic  welders  are  made 
for  use  with  either  metallic  or  carbon 
arcs.  Two  or  more  automatic  heads 
may  be  operated  from  a  single  weld¬ 
ing  generator,  but  a  separate  control 
panel  will  be  needed  for  each  one. 

With  alternating-current  welding  the 
transformer  secondary  is  rated  at  60 
volts,  but  adjustments  of  the  arc  volt¬ 
age  may  be  made  by  resistance  units, 
transformer  taps,  or  a  combination  of 
both.  Voltage  regulation  in  some 
types  is  afforded  by  a  movable  core, 
giving  an  infinite  number  of  steps 
throughout  the  control  range. 
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Industry  and  Education 

Co-operate  for  Research 

What  Do  the  Student  and  the  T  eaeher  Get  Out  of  Engineering 
Research  Performed  in  University  Laboratories? -What 
Does  Research  Profit  the  Industrial  That  Sponsors  It? 


WILLINGNESS  of  industry  to 
support  research  in  an  engi¬ 
neering  college  is  evidence  to 
the  students  and  to  the  administration 
of  the  institution  that  the  teachers  can 
be  trusted  with  problems  of  vital  inter¬ 
est  and  value.  Industries  do  not 
contribute  funds  for  research  at  educa¬ 
tional  institutions  unless  they  are  con¬ 
vinced  that  the  staff  has  the  ability  and 
the  equipment  to  discover  new  and 
commercially  profitable  knowledge. 
An  institution  which  is  interested  in 
receiving  financial  support  from  indus¬ 
try  for  research  must  undertake  at  first 
only  such  projects  which  have  good 
chances  for  usable  results.  After  it  has 
made  its  reputation  with  a  certain  in¬ 
dustry  it  is  justified  in  spending  some 
funds  in  theoretical  explorations. 

Research  in  an  engineering  college 
should  have  as  its  main  objective  the 
improvement  of  its  principal  product, 
which  is  graduate  engineers.  Projects 
which  inspire  the  teachers  and  keep 
them  in  touch  with  industry  are  very 
beneficial  to  engineering  education. 
However,  care  must  be  taken  not  to 
base  advancement  of  teachers  solely 
upon  their  contributions  through  re¬ 
search.  While  some  outstanding 
teachers  have  considerable  ability  as 
research  workers,  engineering  con¬ 
sultants  or  authors  of  books  and  pa¬ 
pers,  the  majority  of  people  excel  in 
only  one  talent.  Many  of  the  best  and 
most  inspirational  engineering  teach¬ 
ers  are  absolutely  unknown  to  the  out¬ 
side  world,  as  they  devote  all  of  their 
energies  to  teaching  and  do  not  have 
time  to  carry  on  research,  writing  or 
the  practice  of  engineering.  An  insti¬ 
tution  or  its  administrative  officers  will 
discourage  good  teaching  if  there  is  a 
tendency  to  magnify  the  value  of  re¬ 
search  and  outside  contacts. 

In  general,  educational  institutions 
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Dean  of  the  Schools  of  Engineering  and 
Director  of  the  Engineering  Experiment 
Station,  Purdue  University 


are  not  justified  in  undertaking  re¬ 
search  projects  which  do  not  con¬ 
tribute  ultimately  to  the  benefit  of 
students.  Routine  testing  has  little  or 
no  value  in  improving  instruction.  In¬ 
vestigations  must  be  of  inspirational 
value  to  the  teachng  staff  and  students. 

It  is  unwise  for  any  one  institution 
to  undertake  too  many  different  types 
of  research  projects,  but  each  college 
or  university  should  concentrate  upon 
a  few'  problems  for  which  it  has  ade¬ 
quate  facilities  in  staff  and  equipment. 
By  building  up  a  reputation  in  one 
specialty  it  will  attract  not  only  under¬ 
graduate  and  graduate  students,  but 
also  strong  staff  members  to  carry  on 
teaching  and  research. 

Every  effort  should  be  made  to  ac¬ 
quaint  the  undergraduate  with  the 
investigations  under  way  at  the  engi¬ 
neering  college.  When  possible,  un¬ 
dergraduate  theses  and  special  prob¬ 


lems  for  superior  students  should  be 
assigned  so  that  the  undergraduates 
can  have  some  part  in  investigations 
of  vital  interest  to  industry.  Only 
under  very  special  circumstances 
should  projects  be  accepted  which  pre¬ 
vent  undergraduate  and  graduate  stu¬ 
dents  from  participating. 

Organization  for  research 

Those  engaged  in  teaching,  research 
and  other  intellectual  pursuits,  like 
artists,  work  best  in  an  environment 
which  is  sympathetic  to  creative  work 
and  W'hich  gives  the  individual  the 
maximum  of  freedom  from  restriction. 
Thus  too  much  organization  is  unde¬ 
sirable  in  the  research  program  of  an 
educational  institution.  Care  must 
also  be  taken  that  the  interests  of  the 
creative  teacher  or  investigator  are 
fully  safeguarded,  and  particularly 
that  he  is  encouraged  in  his  endeavors 
by  proper  recognition  and  adequate 
reward. 

At  Purdue  University  the  dean  of 
the  Schools  of  Engineering  is  also  the 
director  of  the  Engineering  Experi¬ 
ment  Station.  This  arrangement  pre¬ 
vents  the  separation  of  research  from 
teaching  and  stresses  the  educational 
value  of  all  creative  efforts.  When  in¬ 
dustry  brings  a  problem  to  Purdue 
University  it  is  assigned  to  the  re¬ 
search  division  or  divisions  best  quali¬ 
fied  by  staff  and  equipment  to  handle 
the  project.  These  research  divisions 
correspond  to  the  major  engineering 
curricula.  Thus  electrical  problems 
are  referred  to  the  head  of  the  School 
of  Electrical  Engineering.  The  bead 
of  the  division  in  consultation  with  the 
dean  sets  up  an  organization  for  the 
project  and  prepares  estimates  of  ex¬ 
penditures.  A  small  overhead  charge, 
usually  20  per  cent,  is  laid  on  projects 
carried  on  with  industry.  Practically 
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no  overhead  charges  are  made  for 
problems  assigned  by  national  engi¬ 
neering  societies  if  these  are  definitely 
of  a  basic  character,  such  as  the  high- 
pressure  steam  research  which  Purdue 
University  is  carrying  on  under  the 
direction  of  the  American  Society  of 
Mechanical  Engineers.  In  certain  in¬ 
vestigations,  if  requested  by  the  co¬ 
operative  agency,  the  results  are  kept 
confidential  until  the  findings  are 
properly  protected  by  patents. 

Purdue  University  has  a  very  lib¬ 
eral  policy  in  regard  to  inventions  by 
its  staff  members.  Since,  however,  it 
is  a  state  university,  the  Purdue  Re¬ 
search  Foundation  was  started  a  few 
years  ago  to  handle  all  patent  matters. 
The  foundation  insures  full  protection 
to  co-operating  agencies  as  well  as  ade¬ 
quate  reward  to  staff  members  engaged 
in  research.  It  handles  all  patent  mat¬ 
ters  and  co-operates  with  the  director 
of  the  Engineering  Experiment  Station 
and  with  those  responsible  for  re¬ 
search  in  fields  outside  of  engineering 
so  proper  encouragement  is  afforded 
to  staff  members  interested  in  creative 
work.  A  considerable  portion  of  the 
earnings  from  patents  go  to  the 
teachers  who  have  made  the  contribu¬ 
tions  which  resulted  in  inventions. 
Co-operative  research  at  Purdue  has 
resulted  in  more  than  forty  patent  ap¬ 
plications  in  the  past  four  years  to 
protect  the  discoveries  made  by  the 
staff.  The  results  have  been  of  defi¬ 
nite  value  to  industry,  as  attested  by 
the  generous  support  which  industry 
has  given  to  research  at  the  university. 
However,  the  most  important  by¬ 
product  of  research  at  any  educational 
institution  is  the  effect  of  the  research 
atmosphere  on  students  and  teachers. 

Fruits  of  co-operative  research 

Individual  manufacturers,  and  par¬ 
ticularly  small  industries,  have  been 
served  rather  generally  by  the  engi¬ 
neering  colleges  of  their  localities 
through  special  tests  and  investiga¬ 
tions.  These  have  been  mainly  per¬ 
formance  or  other  tests  of  a  routine 
character,  which  required  little  basic 
or  original  investigation.  A  number 
of  institutions,  however,  have  had  for 
many  years  co-operative  relations  with 
industry  which  have  resulted  in  much 
new  and  practical  knowledge. 

Purdue  University  has  had  a  long 
record  uf  co-operation  with  industry. 
During  the  past  fourteen  years  more 
than  three-fourths  of  the  cost  of  the 
University  Engineering  Experiment 
Station  came  from  co-operating  agen- 


Lord  Kelvin  Says: 

There  is  one  point  on  which  I 
especially  desire  to  speak.  College 
professors  should  he  permitted 
and  given  the  means  to  do  re¬ 
search  work.  At  the  same  time  I 
do  not  believe  it  wise  to  have  a  re¬ 
search  laboratory  without  teach¬ 
ing.  It  is  a  pleasure  for  a  pro¬ 
fessor  to  meet  students  and  to  tell 
them  what  he  can  make  them  un¬ 
derstand,  and  the  greatest  pleasure 
if  he  can  widen  the  borders  of 
their  knowledge.  To  combine  re¬ 
search  work  with  teaching  is  most 
valuable  both  for  student  and 
teacher. 


cies,  the  greatest  of  which  have  been 
the  Association  of  American  Railroads 
(formerly  the  American  Railway  As¬ 
sociation),  the  Utilities  Research  Com¬ 
mission,  the  Indiana  Gas  .Vssociation, 
the  Indiana  Limestone  Company,  the 
Grigsby-Grunow  Company  and  the 
Radio  Corporation  of  America.  In 
fact,  for  a  number  of  years  previous 
to  1932  industry  and  the  railroads 
have  encouraged  Purdue  in  its  engi¬ 
neering  research  progress  by  annual 
contributions  which  have  varied  from 
S 100,000  to  more  than  $300,000.  The 
types  of  projects  studied  and  the 
methods  used  in  administering  engi¬ 
neering  research  at  this  institution 
may  prove  of  interest. 

The  research  contributions  of  Purdue 
to  railway  progress  date  back  to  1891, 
when  the  first  locomotive  testing  plant 
in  the  world  was  installed  in  the  lab¬ 
oratories  of  this  institution.  Since 
1891  about  $4,000,000  have  been  ap¬ 
propriated  by  American  railroads  to 
Purdue  University  for  engineering 
research.  The  most  recent  major  rail¬ 
way  investigations  include  the  devel¬ 
opment  of  improved  power  brakes 
(1925-31)  at  an  expense  of  about 
$1,250,000,  effective  draft  gears 
(1927-35)  at  more  than  $150,000,  and 
a  study  of  automatic  train  connectors 
(1929-35)  with  expenditures  up  to 
date  of  more  than  $^,000. 

For  eight  years  the  Purdue  Univer¬ 
sity  Engineering  Experiment  Station 
has  co-operated  with  the  Indiana  lime¬ 
stone  interests  in  the  study  of  staining 
and  efflorescence  of  limestone,  as  well 
as  in  the  development  of  special  patch¬ 
ing  cements  for  stone.  Contributions 


by  industry  to  this  study  have  totaled 
about  $40,000  and  have  resulted  in 
much  knowledge  about  the  prevention 
of  staining  in  limestone  structures. 

The  Indiana  Gas  Association  has 
encouraged  the  study  of  gas  utilization 
at  Purdue  University  by  contributions 
for  research  in  excess  of  $60,000  dur¬ 
ing  the  past  eight  years.  The  results 
have  been  greater  use  of  gas  conver¬ 
sion  units  in  house  heating. 

The  invention  of  a  special  type  of 
cathode-ray  oscillograph  by  a  member 
of  the  electrical  section  of  the  Purdue 
Engineering  Experiment  Station  has 
been  followed  by  numerous  investiga¬ 
tions  in  co-operation  with  electric  pub¬ 
lic  utilities  and  electrical  industries.  A 
byproduct  of  this  oscillograph  has  been 
the  development  of  television  which 
has  been  encouraged  by  industry  to 
the  extent  of  about  $200,000  in  dona¬ 
tions  for  electrical  engineering  re¬ 
search  at  Purdue  University. 

Besides  the  very  happy  co-operative 
relations  which  Purdue  University  has 
had  for  many  years  with  the  railroads, 
the  Utilities  Research  Commission  of 
Chicago  merits  special  mention.  This 
commission,  which  is  being  sponsored 
by  sev'eral  electric  and  gas  utilities, 
started  its  research  activities  in  1924 
with  a  budget  of  only  $25,000.  In 
1930  it  expended  nearly  $200,000  on 
active  projects  carried  on  at  the  Uni¬ 
versities  of  Illinois.  Michigan,  Chi¬ 
cago,  Johns  Hopkins  University, 
Massachusetts  Institute  of  Technology, 
Batelle  Memorial  Institute,  the  U.  S. 
Bureau  of  Standards  and  Purdue. 
During  the  past  five  years  the  commis¬ 
sion,  for  obvious  reasons,  has  had  to 
curtail  its  activities.  However,  through¬ 
out  the  depression  period  it  carried  on 
uninterruptedly  certain  investigations 
in  co-operation  with  several  educa¬ 
tional  institutions. 

At  Purdue  University  the  projects 
undertaken  by  the  Utilities  Research 
Commission  have  resulted  in  improved 
weather-resistant  coating  for  overhead 
line  wires,  a  new  device  for  delayed 
recording  of  electrical  resistances,  bet¬ 
ter  lightning  protection  of  distribu¬ 
tion  systems  and  transformers,  new 
knowledge  about  solid  dielectrics  and 
new  designs  of  torches  for  use  in  gas 
welding.  The  Utilities  Research  Com¬ 
mission,  instead  of  building  a  re¬ 
search  laboratory  of  its  own,  utilizes 
the  laboratories  and  research  staffs  of 
educational  institutions  and  of  other 
research  agencies.  By  this  means  the 
commission  is  providing  improved  fa- 
[Continued  on  pa^e  97] 
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Ambulance  Chasers 
Seduce  Power  Users 

POWER  sales  engineers  generally  have  excellent 
relations  with  the  most  logical  official  of  an  indus¬ 
trial  plant  in  their  day-to-day  contacts.  Those  indus¬ 
trial  engineers  have  learned  to  rely  upon  the  knowledge 
and  the  integrity  of  the  utility  representative  on  many 
matters  of  motor  selection,  revamped  substations  and 
disribution,  industrial  lighting,  process  applications  of 
power  and  control,  etc.  The  power  sales  engineer  is  no 
mere  order  taker;  he  is  a  confidant  and  a  walking  com¬ 
pendium  of  modernized  industrial  technology  wherever 
power  enters  as  an  essential — at  least  he  aspires  to  be 
that.  But  that  is  not  enough  in  these  days  of  keen  com¬ 
petition  and  of  subversive  solicitation. 

Word  comes  from  many  quarters  that  so-called 
rate,  meter  or  engineering  service  companies  are  active 
in  industrial  and  commercial  circles.  Many  are  repu¬ 
table  consultants,  but  others  seem  to  be  more  intent  on 
getting  a  fee  than  in  rendering  a  service.  Cases  are 
heard  about  in  which  the  high-pressure  initial  fee  col¬ 
lector  never  was  followed  by  the  survey  engineers  or 
any  kind  of  report.  Often  there  seems  to  be  a  suspicious 
concomitance  of  the  solicitation  and  of  a  potential  an¬ 
nouncement  of  a  voluntary  rate  reduction  by  the  utility 
for  these  classes  of  users. 

Here  is  the  point.  The  contracts  for  the  plant  sur¬ 
vey  are  usually  entered  into  by  the  treasurer  or  some 
other  official  of  the  industrial  establishment  than  the 
one  familiarly  contacted  by  the  power  sales  engineer. 
Can  he  be  called  remiss  for  not  broadening  his  con¬ 
tacts?  Or  should  not  the  utility  executive  know  the 
industrial  executive  or  at  least  see  to  it  that  there  is 
fuller  realization  on  his  part  that  the  utility  will  advise 
with  the  user  to  aid  him  to  determine  the  best  rate  avail¬ 
able  or  in  sight,  coach  him  on  the  most  advantageous 
application  of  energy  and  he  generally  helpful  in  other 
side  issues.  Of  course  the  industrial  establishment  is 
always  entitled  to  private  advice  by  reputable  consult¬ 
ing  engineers  who  observe  the  licensing  requirements 


and  this  ethics  of  the  profession.  It  is  sad  to  hear  of 
some  that  are  being  bilked  by  ambulance  chasers  be¬ 
cause  they  are  not  forewarned  at  the  top. 


That  New  York  Accident 

MUCH-PUBLICIZED  service  outage  in  New  York 
recently  has  created  a  great  deal  of  discussion  of 
the  alternating-current  system  and  network.  Deductions 
have  been  made  by  engineers  and  executives  that  are 
not  valid  until  the  complete  story  is  told.  So  far  as 
available  data  show,  this  accident  does  not  prove  that 
the  a.c.  system  or  the  a.c.  network  cannot  be  relied 
upon  or  cannot  afford  continuous  service.  It  merely 
brings  out  some  valuable  lessons  on  system  and  station 
layout  and  protective  features.  It  raises  the  question 
of  reserves  and  of  the  size  of  a  network  block  of  power 
that  should  be  treated  as  a  unit. 

Under  normal  conditions  the  design  of  the  New 
York  system  affords  33^  per  cent  reserve  capacity  to  a 
network  area,  but  this  accident  took  two  out  of  three 
supplies  out  of  service  to  a  particular  area  and  this 
caused  difficulties  in  serving  the  area  and  in  picking  up 
the  network  in  the  particular  section.  Remarkable  re¬ 
sults  were  obtained  in  maintaining  service  on  about  90 
per  cent  of  the  system  by  reason  of  alternating-current 
tie  lines  that  immediately  picked  up  the  load.  This 
fact,  and  not  the  trouble  in  the  restricted  trouble  area, 
is  a  big  credit  item. 

The  accident  does  bring  out  the  necessity  to  use 
the  utmost  application  of  the  principle  of  automatic 
sectionalization  and  isolation  of  any  troubled  part  of 
an  a.c.  system  of  large  power  capacity.  It  also  makes 
it  necessary  for  each  property  to  determine  what  mag¬ 
nitude  of  network  area  can  be  operated  as  a  unit  and 
with  automatic  sectionalization  in  case  of  trouble.  In 
addition  it  makes  the  problem  of  reserve  station  ca¬ 
pacity  contingent  upon  the  system  fed  both  as  regards 
its  magnitude  and  its  type  of  design.  This  outage  gives 
engineers  work  to  do,  but  it  does  not  prove  that  the 
principle  of  continuous  service  over  an  a.c.  network  is 
fallacious  and  cannot  be  had  in  practical  operations. 

• 

Boosting  the  Rate  Base 

CENSURE  and  punishment  are  being  visited  on  the 
electric  utility  industry  for,  according  to  the 
charge,  earning  and  attempting  to  earn  on  inflated 
plant  and  system  values.  And  in  the  same  situation, 
the  government  does  not  even  try  to  justify  its  action  by 
inflating  property  values,  but  calmly  and  firmly  an¬ 
nounces  that  in  a  given  project  it  will  expect  the  electric 
system  to  earn  a  return  on  an  amount  that  has  no  rela¬ 
tion  whatever  to  the  cost  of  the  system. 

In  one  of  the  many  studies  on  the  Casper-Alcova 
project,  in  Wyoming,  the  costs  of  the  irrigation  and 
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power  aspects  are  given  as  $15,201,235  and  $8,525,000, 
respectively;  total,  $23,726,235.  At  $2  per  acre  foi 
forty  years  the  66,000  acres  irrigated  will  pay  back 
$5,280,000  and  the  remainder  of  the  cost,  $18,446,235, 
is  to  be  repaid  by  power  revenues.  Thus,  a  system 
whose  value  of  property  used  and  useful  in  the  public 
service  cannot  exceed  $8,525,000  is  expected  to  earn  on 
that  and  on  ten  million  dollars  more.  No  state  regu¬ 
latory  commission  ever  let  a  private  utility  get  away 
with  anything  like  that. 

• 

Plant  Modernization — 

A  Necessity  for  Survival 

The  economics  of  plant  modernization,  and  particu¬ 
larly  steam  plant  modernization,  are  not  always 
simple;  in  fact,  they  frequently  are  difficult.  Hence, 
one  is  not  surprised  at  the  hesitancy  and  delay  that  are 
still  found  in  adopting  and  in  putting  plans  into  effect. 
There  is  always  the  temptation  to  wait  a  little  longer 
in  the  hope  that  things  will  look  a  little  clearer  and  the 
range  of  vision  will  be  just  a  little  further. 

But  neither  business  nor  technology  will  wait  for 
anybody.  Industrial  companies,  for  example,  finding 
that  the  art  of  steam  and  power  generation  has  ad¬ 
vanced  into  new  territory,  are  proceeding  to  make 
modern  power  installations  and  to  take  advantage  of 
those  new  gains.  As  they  do,  it  is  well  to  remember 
that  with  each  modern  industrial  installation  that  par¬ 
ticular  industry  passes  out  of  the  ranks  of  actual  or 
prospective  utility  customers  for  perhaps  fifteen  years. 
That  is  hard  but  practical  economics.  If,  as  is  the  case, 
this  is  true  for  even  the  most  efficient  utility  set-up, 
what  chance  would  there  be  for  a  utility  having  less 
modern  and  efficient  equipment  than  its  prospective 
customer? 

All  of  this  is  perhaps  another  way  of  saying  that 
there  is  danger  in  getting  on  the  wrong  end  of  a  spiral ; 
that  there  comes  a  time  when  too  careful  calculation, 
too  much  weighing  of  things  in  the  balance,  is  too 
likely  to  give  the  wrong  result.  The  safest  course  to 
follow  is  the  one  indicated  by  sound,  general  consider¬ 
ations  and  past  experience.  That  time  has  been  reached 
now  for  a  good  many  utility  systems.  In  many  cases 
no  further  delay  is  conceivable  or  is  safe. 

-Admittedly,  there  may  be  difficulties  due  to  re¬ 
maining  life  in  old  equipment,  difficulties  sometimes 
aggravated  by  inadequate  depreciation  reserves. 
Granted,  too,  that  money  may  not  be  too  easy  to  raise. 
These  are  true  enough  difficulties.  But,  considered  in 
the  light  of  that  one  great  danger — the  danger  of  per¬ 
mitting  somebody  else  doing  the  power  job  better  and 
more  economically — can  there  be  any  question  as  to 
'vhat  must  be  done?  No,  of  course  not.  The  course 
lor  the  power  ship  seems  clear.  To  paraphrase  Ad¬ 
miral  Farragut,  it  must  be:  “Damn  the  difficulties — 
full  speed  ahead.” 


Why  Not  Get  Some  Help 
From  Headquarters? 

Few  men  make  much  claim  to  understanding 
women’s  ways.  We  wonder,  then,  if  it  is  sensible 
that  this  whole  business  of  designing  and  merchandis¬ 
ing  household  appliances  for  women  to  use  should  be 
left  so  largely  to  the  preferences  and  judgments  of 
salesmen  and  sales  managers.  Wouldn’t  it  be  well, 
perhaps,  to  organize  a  little  more  of  the  woman’s  view¬ 
point  and  selection  into  the  fashioning  and  the  market¬ 
ing  of  this  domestic  equipment? 

Electric  refrigerators  have  been  sold  to  20  per  cent 
of  the  households  that  use  electric  light.  Some  5  per 
cent  use  electric  ranges.  Toasters,  percolators,  waffle 
irons,  roasters,  mixers  and  the  other  small  appliances 
have  actually  been  sold  to  relatively  few  housewives. 
Only  the  flatiron  has  general  acceptance.  We  have 
sold,  in  most  part,  only  to  the  cream  of  the  market. 
Why? 

It  is  easy  to  say  that  these  devices  are  too  costly 
for  the  average  home  to  buy  and  use.  But  the  popu¬ 
larity  of  the  automobile  and  radio  spoils  that  argument. 
Do  electrical  men  make  them  too  expensive,  finish  them 
too  well,  design  them  too  de  luxe  for  the  mass  market? 
We  are  not  saying  so.  But  perhaps  women  in  kitchens 
find  them  less  desirable  than  men  in  offices  and  for 
reasons  that  the  men  don’t  see. 

All  this  sounds  negative.  The  point  is  that  the 
design,  construction  and  finish  of  these  appliances  fol¬ 
lows  largely  the  demands  of  the  buyer.  Therefore, 
their  character  has  followed  largely  the  ideas  and  in¬ 
clinations  of  power  company  sales  managers,  whose 
approach  is  that  of  electrical  engineers  interested  in 
the  development  of  the  market  for  kilowatt-hours.  They 
have  had  the  advice  of  two  groups  of  women — their 
employees  and  their  wives — both  prejudiced.  So  in 
the  main  it  is  these  men  and  the  other  men  concerned — 
manufacturers,  distributors,  retailers,  salesmen — who 
have  said,  “We  like  it  this  way,”  or  “This  is  how  it 
should  be  finished.”  And,  by  and  large,  they  have 
guessed  well. 

The  final  arbiters  of  all  these  judgments,  however, 
are  women  in  kitchens.  They  decide  the  matter  by  using 
the  percolator  or  the  refrigerator— or  not.  The  vast 
majority  do  not.  Why  shouldn’t  the  power  company 
check  its  own  man’s  judgment  in  these  matters  by  an¬ 
nually  appointing  a  “council  of  housekeepers”  from 
among  its  customers?  For  the  advancement  of  domes¬ 
tic  science,  in  the  public  interest,  these  women  could 
meet  each  month  to  discuss  and  advise  on  questions 
concerning  electricity  in  the  home. 

The  idea  would  have  strong  public  appeal.  Much 
sound  counsel  would  come  out  of  it  of  value  to  sales 
managers,  home  service  women,  salesmen  and  the  man¬ 
ufacturer.  It  might  provide  a  dramatic  leadership  for 
this  whole  idea  of  reorganizing  housework  around  elec¬ 
trical  equipment. 
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That  T.V.A.  Decision 


A  FEW  nights  ago,  on  a  sleeper  returning  from 
Florida,  a  Washington  business  man  had  a  dream. 
It  was  so  vivid  that  it  monopolized  his  conscious  atten¬ 
tion  after  breakfast.  Unable  to  concentrate  on  his  busi¬ 
ness  at  the  office,  he  pushed  back  his  chair,  put  on  his 
overcoat  and  hat  and  strolled  to  his  lawyer’s  oflfice. 

“Now  don’t  laugh,”  he  began,  “but  I  want  to  tell  you 
what  I  dreamed,  and  I  never  played  the  role  of  Joseph 
before.  But  in  my  dream  I  was  listening  to  the  Supreme 
Court  decide  the  T.V.A.  case,  and  this  is  the  substance  of 
it:  That  the  court  held  the  government  had  a  right  to 
build  dams,  first  for  national  defense — to  build  a  nitrate 
plant — and  second  for  navigation  and  flood  control. 
That  it  held  if  any  electric  power  in  excess  of  those  re¬ 
quirements  was  produced  it  could  be  sold  ‘at  the  market¬ 
place.’  Those  words  ‘at  the  marketplace’  stick  vividly  in 
my  mind. 

“The  court  held  that  the  government  had  no  right 
whatever  to  run  power  lines  and  sell  the  electricity  any¬ 
where  but  at  the  place  the  power  was  produced.  It  held, 
further,  that  officers  and  directors  of  the  power  company 
had  no  right  to  enter  into  any  contract  to  turn  over  their 
property  to  the  government,  because  such  action  was  un¬ 
constitutional.  Hence,  the  court  held  the  officers  and 
directors  could  be  sued  by  the  stockholders.” 

The  lawyer  had  listened  with  a  quizzical  smile. 

“Are  you  trying  to  tell  me  something?”  he  asked  when 
the  business  man  finished. 

“Just  that  I  had  an  interesting  dream,  and  I  can’t  get 
it  out  of  my  mind,”  said  the  business  man. 

“I  ask  you  again  if  you  are  trying  to  tell  me  some¬ 
thing,”  said  the  lawyer,  who  knew  of  his  friend’s  social 
connections,  and  was  wondering  if  a  miracle  had  hap¬ 
pened,  and  some  justice  of  the  Supreme  Court  had  been 
garrulous  at  a  party  the  night  before. 

**^OTHING  like  that,”  said  the  business  man.  “I  have 
been  recuperating  down  in  Florida  and  haven’t  talked  to 
anyone.  But  I  am  just  wondering  if  ideas  from  some¬ 
body’s  mind — possibly  that  of  a  justice — in  some  myste¬ 
rious  manner  entered  my  brain  as  I  slept.  For  to  tell 
you  the  truth  I  have  not  even  studied  this  case.” 

“It  may  interest  you  to  know,”  said  the  lawyer,  “that 
five  of  us  in  this  office  have  studied  this  case  as  intently 
as  if  we  had  to  write  the  decision,  and  have  particularly 
studied  the  court’s  opinions  in  the  NBA  and  A. A. A.  cases. 
And  it  is  our  unanimous  view  that  what  you  have  just 
dreamed  is  just  about  what  the  court  will  decide.” 

This  intrigued  the  business  man,  beginning  by  this 
time  to  be  sure  that  it  was  a  curious  demonstration  of 
telepathy.  So  he  went  to  a  number  of  other  lawyer 
friends  and  told  them  the  story. 

“I  would  play  the  market  on  this,”  he  told  the  writer, 
“but  for  one  thing.  1  am  not  sure  whether  I  got  tuned 
in  with  a  minority  or  majority  member  of  the  eourt!’* 
Predicting  Supreme  Court  decisions  is  one  of  the 
most  thankless  and  profitless  of  diversions,  yet  constitu¬ 
tional  lawyers  can  no  more  help  doing  it  than  they  can 
help  breathing. 

And  the  forthcoming  T.V.A.  decision  just  happens  to 


be  one  of  the  most  interesting  and  possibly  far-reaching 
of  any  in  this  generation.  Not  only  most  of  what  is  left 
of  the  New  Deal — since  NBA  and  A.A.A.  were  knocked 
out — but  a  great  deal  of  federal  activity  which  long  ante¬ 
dates  the  Brain  Trust  invasion  will  rock  on  its  founda¬ 
tions  if  the  high  court  holds  T.V.A.  unconstitutional. 

Moreover,  there  is  rather  strong  conviction  among  con¬ 
stitutional  lawyers  that  the  Supreme  Court  will  do  just 
that — on  the  theory  that  the  federal  government  here  has 
far  exceeded  the  power  granted  to  it  by  the  states,  and 
invaded  functions  reserved  to  the  states  in  our  much- 
discussed — recently — charter. 

In  fact,  some  very  astute  lawyers  tell  the  writer  they 
expect  a  five  to  four  decision  outlawing  T.V.A.  This 
close  prediction  is  made  on  this  interesting  basis.  A  care¬ 
ful  reading  of  the  majority  opinion  in  the  A.A.A.  case, 
they  contend,  shows  several  very  abrupt  switches  from 
one  line  of  thought  to  another.  In  several  instances, 
they  insist,  important  points  were  left  dangling  in  the 
air.  At  one  of  these  “breaks”  (if  any  justice  reads  this 
we  assure  him  it  is  written  in  a  spirit  of  true  reverence, 
genuine  admiration  and  thankfulness  that  the  court  exists 
and  is  functioning)  these  observers  opine  that  actually  a 
paragraph  was  left  out — a  paragraph  which  might  make 
a  certain  point  about  the  limitations  of  federal  authority 
very  clear  indeed. 

C,^OMES  the  question:  Why  was  it  left  out?  Comes  the 
answer  of  these  observers:  Because  such  a  paragraph 
would  have  settled  the  important  question  in  the  T.V.A. 
case — the  question  of  federal  powers.  Next  question: 
Why  was  the  majority  of  the  court  loath  to  do  just  that? 
Suspected  answer:  Because  at  least  one  of  the  six  jus¬ 
tices  concurring  in  the  majority  opinion  was  not  willing 
to  go  that  far. 

Why  only  one  justice — why  not  two,  or  four?  Because 
in  that  case  the  majority  opinion  would  have  been  writ¬ 
ten  very  differently.  Paragraphs  were  obviously  deleted 
to  make  compromises  possible.  Which,  in  essence,  is  the 
logic  of  these  observers  mentioned  in  believing  that  the 
T.V.A.  case  will  be  lost  by  the  Administration  in  a  five 
to  four  decision. 

Most  lawyers  agree  that  the  majority  opinion  will  be 
adverse  to  T.V.A.,  but  there  is  wide  latitude  in  predic¬ 
tions  as  to  just  how  far  the  court  will  go.  The  lower 
court  was  extremely  thorough  in  throwing  T.V.A.  over¬ 
board,  and  a  considerable  majority  o£  T.V.A.'s  legal 
critics  believe  the  high  court  will  follow'  suit.  A  minority 
of  this  majority,  however,  believe  that  the  court  will 
divide  T.V.A.  up  into  fragments,  sustaining  some,  reject¬ 
ing  others. 

The  simplest  way  to  state  this  view  is  by  dams.  The 
Wilson  Dam,  the  first  one,  may  be  approved  as  a  federal 
activity  under  the  national  defense  clause  of  the  federal 
Constitution.  Its  purpose  was  the  manufacture  of  nitrates. 
At  the  time  it  was  constructed  it  was  in  line  with  the  then 
approved  method  of  manufacturing  explosives.  Of 
course  this  is  long  since  obsolete,  but  it  justifies  the 
federal  government  in  having  built  the  dam. 

The  second  dam,  the  Norris  structure,  might  be  jiisti- 
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fied,  they  reason,  on  flood  control  and  navigation  aid 
motives. 

But  the  Joe  Wheeler,  the  Pickwick  Landing,  the  Gun- 
tersville  and  other  dams,  they  insist,  are  all  purely  for 
power  purposes,  and  do  not  concern  either  national  de¬ 
fense  or  navigation. 

The  small  number  of  lawyers  who  believe  the  high 
court  will  sustain  T.V.A.  are  forced  into  a  very  narrow 
groove  of  reasoning  by  the  arguments  of  the  Administra¬ 
tion  counsel  to  the  high  court.  For  the  T.V.A.’s  legal 
defense  in  the  Supreme  Court  briefs  is  that  navigation 
and  flood  control  are  the  main  objectives,  the  production 
and  sale  of  electricity  being  a  mere  side  development  or 
byproduct. 

So  that  to  justify  all  but  the  first  two  dams  it  is  neces¬ 
sary  to  insist  that,  once  the  national  defense  and  naviga¬ 
tion  and  flood  control  motives  are  established,  the  build¬ 
ing  of  the  remaining  dams  was  merely  to  reduce  to  the 
government  the  cost  of  the  original  two  dams.  In  short, 
that  the  later  dams  would  yield  a  revenue  which  would 
not  only  pay  interest  and  amortization  on  their  own  costs, 
but  help  in  paying  that  on  the  first  two  dams. 

Pretty  tough  going! 

Yet  consider  what  will  happen  if  the  high  court  refuses 
to  sustain  this  line  of  reasoning.  Suppose  the  court 
should  hold  that  the  real  purpose  here  is  actually  what 
everybody — ^Uncle  George  Norris,  its  daddy,  best  of  all — 
knows — production  of  cheap  electric  power.  And  that 
the  purpose  of  the  government  going  into  the  power  busi¬ 
ness  is  to  provide  a  yardstick  as  to  costs  which  will  force 
down  electric  rates  charged  by  private  companies,  or  for 
the  government  gradually  to  take  over  all  the  electric 
business,  whichever  you  please. 

If  the  court  takes  that  view,  lawyers  are  almost  unani¬ 
mous  in  agreeing,  Passamaquoddy  is  out  the  window. 
So  is  Santee  Cooper  down  in  South  Carolina  (where 
J.  N.  Darling  holds  a  magnificent  natural  waterfowl 
breeding  and  fish  spawning  area  is  destroyed  to  pro¬ 
duce  electricity  not  needed  within  hundreds  of  miles). 
So  are  Grand  Coulee  and  Bonneville.  So  may  be  Boulder 
(ex-Hoover)  Dam  if  it  were  not  so  nearly  finished.  So 
perhaps  a  lot  of  reclamation  projects  which  have  over¬ 
shadowing  power  development  angles. 

Meanwhile,  every  financial  mart  in  the  world  is  dis¬ 
turbed  by  rumors  that  to  meet  the  situation  presented  by 
the  Supreme  Court — and  A1  Smith — the  Administration 
contemplates  more  currency  tinkering.  Just  a  word  about 
that  might  be  worth  while.  Roosevelt  has  no  intention 
of  resorting  to  the  printing  press.  But  he  feels  a  des¬ 
perate  need  to  do  something  to  extricate  the  Treasury 
from  the  silver  mess.  Instead  of  the  hoped-for  profit  of 
3  billion  or  so  from  revaluing  silver,  the  Treasury  now 
faces  a  loss  of  some  5  cents  an  ounce  on  all  that  was 


commandeered,  and  a  loss  of  around  28  cents  on  every 
ounce  of  newly-mined  silver  it  has  bought  and  must  keep 
on  buying.  Serious  consideration  is  being  given  a  weird 
scheme  for  reducing  the  silver  content  of  the  dollar — a  la 
gold — and  netting  a  profit — on  paper — for  the  Treasury 
as  a  result.  Chiefly  to  make  the  budget  picture  look 
better,  and  check  criticism  from  the  silver  fanatics. 

Tie-up  of  the  appropriation  for  continuing  the  Federal 
Power  Commission’s  two  special  studies  is  just  tem¬ 
porary.  True,  the  budget  was  not  liberal.  The  com¬ 
mission  asked  for  $1,200,000  and  was  allowed  only 
$600,000,  but  it  will  get  that,  eventually.  There  are 
those  on  Capitol  Hill  who  would  like  to  slice  it  still 
further,  but  their  only  motive  is  economy.  And  they  are 
balanced  by  those  who  would  like  to  boost  it,  with  the  net 
result  it  will  probably  be  $600,000  when  it  reaches  the 
President  for  signature. 

E  of  the  studies  involved  is  the  national  power  sur¬ 
vey,  with  an  inventory  of  power  resources.  The  other  is 
a  rate  survey  all  over  the  country.  For  the  present,  hav¬ 
ing  run  out  of  money,  the  commission  is  just  marking 
time.  The  commission  is  not  to  blame  for  this  situation. 
It  had  additional  burdens  put  on  it  by  the  holding  com¬ 
pany  bill.  Incidentally,  these  activities  will  not  be 
affected  by  any  expected  Supreme  Court  decision.  The 
powers  involved  are  under  Title  II  of  the  bill,  and  this 
is  not  under  legal  attack  in  any  quarter. 

The  commission  is  also  marking  time  with  respect  to 
federal  regulation  of  interestale  power,  so  far  as  whole¬ 
sale  rates  are  concerned  (all  retail  rates  are  regarded  as 
intrastate).  Even  the  Connecticut-New  York  controversy 
is  still  in  the  buck-passing  stage.  The  commission  feels 
that  it  can  get  tough  when  it  wants  to,  but  that  the  issue 
is  not  forced  for  the  moment. 

R.E.A.  is  making  a  few  loans,  but  is  still  being  kidded 
about  that  first  substantial  loan  to  a  privately  owned 
utility.  It  happened  to  be  the  Florida  Power  Corpora¬ 
tion,  which  happens  to  be  an  Associated  Gas  &  Electric 
property.  Which  was  rather  startling  reading  for  both 
ends  of  Pennsylvania  Avenue,  coming  just  when  House 
and  Senate  committees  are  warming  the  grills  for  the 
elusive  Mr.  Hopson  again.  Since  then  two  loans  have 
been  made  by  R.E.A. ,  one  to  a  co-operative  and  the  other 
to  the  Georgia  Power  &  Light. 

Life  of  the  Electric  Home  and  Farm  Authority,  which 
expires  by  legal  limitation  on  April  1,  will  be  extended 
by  Congress  so  that  it  will  live  as  long  as  R.F.C. 

[Continued  on  page  86] 
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News  of  the  Week 


L.  B,  Stillwell  awarded  Edison  Medal  at  A.I,E,E,  winter  convention  .  .  .  S.E.C,  issues  its  rules 
to  curb  utility  lobbies  .  .  .  Two  more  loans  for  farm  lines  approved  by  R.E.A,  .  .  .  Interruption 
of  service  at  N,  Y.  Edison  plant  is  explained  .  .  .  T,V,A,  reports  profit  from  its  operations 


Edison  Medal  Is  Presented 
to  L.  B.  Stillwell  By  A.  I.  E.  E. 

Whitehead  praises  recipient  for  his  many  achievements  in  engineering 
and  for  public  spirited  contributions  in  other  fields  —  Masoart  Medal 
awarded  to  Dr.  A.  E.  Kennelly 


The  Edison  Medal,  highest  award  of 
the  American  Institute  of  Electrical  En¬ 
gineers,  was  presented  to  Lewis  B.  Still¬ 
well  for  his  distinguished  engineering 
achievements  and  his  pioneer  work  in 
the  generation,  distribution  and  utiliza¬ 
tion  of  electric  energy  at  the  Wednesday 
evening  meeting  of  the  A.I.E.E.  winter 
convention.  The  address  of  presentation 
was  made  by  John  B.  Whitehead,  who 
paid  high  praise  to  Mr.  Stillwell  for  his 


A.  C.  Stevens  (left),  institute  direc¬ 
tor,  and  N.  B.  Hinson,  vice-president 


contributions  to  his  profession  and  his 
public  spirited  attitude  as  well  as  for  his 
achievements  in  engineering. 

After  the  history  of  the  medal  had  been 
told  by  Charles  E.  Stephens,  chairman 
of  the  Edison  Medal  Committee,  Mr. 
Whitehead  traced  the  career  of  the  re¬ 
cipient  since  he  joined  Westinghouse  in 
1886  and  became  assistant  to  Chief'  En¬ 
gineer  Shallenberger.  Describing  those 
pioneering  days  in  generating  and,  more 
particularly,  distributing  electric  energy, 
Mr.  W'hitehead  pointed  out  that  the 
Stillwell  regulator  solved  the  problem  of 
long  line  voltage  regulation  shortly  after 


he  went  to  work  for  the  Westinghouse 
company. 

From  1893-95  Mr.  Stillwell  was  asso¬ 
ciated  as  general  engineer  in  harnessing 
Niagara’s  power,  an  activity  in  which, 
the  speaker  said,  he  gained  recognition 
for  “his  wide  vision,  his  keen  engineer¬ 
ing  insight  and  his  quiet  dignity  in  every 
situation.”  In  1899  Mr.  Stillwell  became 
consulting  engineer  for  the  Manhattan 
Railway  Company  in  New  York  and  in 
the  following  year  “began  his  long  and 
useful  career  as  a  consulting  engineer,” 
in  which  he  has  become  noted  for  “his 
far  vision  of  specific  and  general  eco¬ 
nomics  as  well  as  professional  equip¬ 
ment.”  Mr.  Whitehead  paid  tribute  to 
his  “vision  of  future  development  and  his 
balanced  judgment  in  plan  and  execu¬ 
tion”  and  added  that  “among  his  greatest 
engagements  were  several  in  the  held  of 
rapid  transit  and  the  application  of  elec¬ 
tric  power  thereto.” 

Aside  from  his  engineering  activity, 
Mr.  Whitehead  spoke  of  Mr.  Stillwell’s 
work  in  conservation  of  natural  re¬ 
sources,  his  part  in  uniting  the  profession 
in  the  .American  Engineering  Council 
and  stressed  his  “deep  sense  of  the  op¬ 
portunities  of  public  service  open  to  the 
engineer  and  the  consequent  responsi¬ 
bility  to  give  his  best.”  The  speaker  also 
touched  on  Mr.  Stillwell’s  “active  part 
in  movements  looking  to  a  more  unihed 
position  and  activity  of  the  engineering 
profession  in  public  affairs”  and  in  sup¬ 
port  of  the  “higher  principles  of  conduct 
and  professional  relations  which  the  en¬ 
gineering  profession  should  set  for  it¬ 
self.” 

Another  feature  of  the  convention  was 
presentation  of  the  Mascart  Medal  to 
Dr.  A.  E.  Kennelly.  This  award,  pre¬ 
sented  triennially,  was  established  by  the 
Societe  Francaise  des  Electriciens  in 
memory  of  the  French  scientist  Mascart. 
Dr.  Kennelly  received  the  medal  not  only 


W.  R.  Smith,  chairman  technical 
program  committee 


for  his  eminent  works  but  for  his  col¬ 
laboration  in  various  international  func¬ 
tions  as  well.  An  assistant  to  Thomas  A. 
Edison  from  1887-94,  the  recipient  is  an 
honorary  member  of  many  scientific  and 
engineering  bodies  in  America  and  Eu¬ 
rope  and  has  written  or  collaborated  on 
28  books.  He  is  the  author  of  more  than 
350  papers.  In  1902  he  expounded  a 


F.  J.  Meyer,  institute  vice-prcfidcnt 


theory  on  the  influence  of  a  conducting 
layer  in  the  atmosphere  on  long  distance 
radio  transmission,  a  theory  which  has 
been  verified  experimentally. 
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Rules  on  Lobbying 
Issued  by  S.E.C. 

The  government’s  reply  to  utility  lob¬ 
bying  was  made  on  Wednesday  when  the 
Securities  and  Exchange  Commission 
made  public  rules  required  by  the  Public 
Utility  Act  of  1935,  explaining  that  the 
regulations  were  not  designed  to  end 
such  activities  but  to  secure  information 
“appropriate  in  the  public  interest.” 
The  rules  define  a  lobbyist  as  one  em¬ 
ployed  by  a  company  to  appear  before 
Congress,  S.E.C.  or  F.P.C.  in  the  inter¬ 
est  of  or  in  opposition  to  either  legisla¬ 
tion  or  new  rules  or  regulations,  but 
those  testifying  at  hearings  are  exempted. 

Statements  must  be  filed  by  lobbyists 
showing  the  character  of  their  services, 
the  subject  matter  of  their  program,  by 
whom  retained  and  amount  of  compen¬ 
sation,  direct  or  indirect. 

The  S.E.C.  also  announced  that  no 
further  extension  of  exemption  from 
registration  would  be  granted  after  Feb¬ 
ruary  2,  warning  that  companies  must 
make  application  if  they  “wish  to  assure 
the  validity  of  their  activities.”  From 
this  it  is  inferred  that  penalties  of  the 
Public  Utility  Act  shortly  are  to  be  in¬ 
voked. 

While  River  Power 
Development  Approved 

Plans  for  development  of  water  power 
on  the  White  River  in  Baxter,  Marion  and 
Boone  counties.  Ark.,  have  been  revived 
by  Electric  Power  &  Light’s  subsidiary, 
the  White  River  Power  Company,  of  which 
Harvey  C.  Couch  is  president.  The  state 
permit,  which  had  expired,  was  extended 
for  four  years  when  White  River  Power 


officials  submitted  plans  for  construction 
of  a  54-ft.  dam  at  Wild  Cat  Bend,  north  of 
Cotter,  with  the  proviso  that  the  dam  could 
be  raised  to  75  ft.  later.  The  company 
also  contemplates  dams  at  Bull  Shoals 
and  at  Hog  Thief. 

R.E.A.  Approves 
Two  More  Loans 

Approval  of  two  additional  loan  con¬ 
tracts  by  the  Rural  Electrification  Ad¬ 
ministration,  involving  $476,000  and 
serving  2,174  farm  customers,  is  an¬ 
nounced  by  Administrator  Morris  L. 
Cooke.  One  loan  is  among  the  few  pri¬ 
vate  grants  si  far  approved,  $109,200 
for  the  Georgia  Power  &  Light  Company, 
which  plans  99.1  miles  of  line  in  Brant¬ 
ley,  Brooks,  Clinch,  Early,  Lanier, 
Lowndes,  Pierce,  Seminole,  Thomas, 


Faith  in  Utilities  Profitable 

Investment  trust  managements  have 
put  large  slices  of  their  money  into  pub¬ 
lic  utility  securities  over  the  last  two 
years  and,  as  the  Wall  Street  Journal 
points  out,  in  connection  with  the  em- 
minently  satisfactory  reports  of  the  three 
so-called  Harrison  Williams  trusts,  hand¬ 
some  profits  have  accrued. 

No  doubt  it  has  taken  courage  on  the 
part  of  investors  to  “ride”  the  utilities 
in  the  light  of  the  many  federal,  state 
and  municipal  attacks  upon  not  only 
holding  companies  but  operating  proper¬ 
ties  as  well.  But  the  showings  of  well- 
managed  investment  trusts  bear  out  what 
the  country  always  knew — the  industry 


Ware  and  W'ayne  counties,  to  serve  663 
new  customers.  The  charge  stipulated  is 
$4.83  for  the  first  100  kw.-hr. 

The  other  loan  is  to  the  Farmers  Rural 
Utilities,  Inc.,  Bowling  Green,  Va.,  for 
$366,800.  The  co-operative  proposes  to 
build  406  miles  of  line  in  Spottsylvania. 
Caroline,  Hanover  and  Orange  counties 
to  supply  1,511  farm  customers.  Energy 
will  be  purchased  at  wholesale  from  the 
Virginia  Electric  &  Power  Company  and 
a  retail  rate  of  $4.80  for  the  first  100 
kw.-hr.  is  planned. 


Puget  Sound  Magazine 

Employees  of  Puget  Sound  Power  & 
Light  Company  last  month  started  pub¬ 
lication  of  the  Puget  Sound  News,  a  four- 
page  monthly  edited  by  J.  Harvey  Leach, 
who  has  been  with  the  company  since 
1912. 


is  basic  and  sound  in  its  broader  phases. 

Rate  cuts,  destructive  legislation, 
higher  taxes  all  have  worked  to  forestall 
recovery  of  the  industry.  Accumen,  par¬ 
ticularly  in  building  the  residential  con¬ 
sumption  of  energy,  has  overcome  these 
handicaps  and  the  prospect  is  for  saner 
regulation  in  the  future.  Conservative 
market  observers,  however,  may  soon 
counsel  that  the  rise  has  been  a  big  one 
and  speculation  has  its  dangers. 

Bigelow's  Accomplishment 

The  most  immediate  effect  of  the  Rev. 
Herbert  S.  Bigelow’s  drive  for  a  slash  in 
Cincinnati’s  electric  rates  or,  as  an  alter¬ 
native,  T.V.A.  or  municipal  power,  has 
become  apparent;  it  will  be  an  indefi¬ 
nite  delay  in  Cincinnati  Gas  &  Electric’s 
plans  for  $2,000,000  expansion  this  year, 
as  much  more  in  1937.  Business  in  Cin¬ 
cinnati,  and  elsewhere  to  a  lesser  extent, 
will  feel  it. 

The  Rev.  Mr.  Bigelow,  only  indepen¬ 
dent  in  the  city’s  Council,  is  head  of 
the  utility  committee ;  election  pledge 
was  utility  baiting.  As  Democrats  and 
Republicans  each  had  four  Aldermen, 
they  couldn’t  elect  a  mayor  until  the 
independent  was  given  the  utility  com¬ 
mission  post.  He  started  right  out  by 
reopening  the  utility  rate  controversy, 
which  had  been  settled  only  a  short  time 
before. 

Overlooking  No  Arguments 

Gleaning  material  wherever  it  is  avail¬ 
able  in  presenting  the  case  in  favor  of 
the  public  utilities.  Broad  River  Power 
Company  recently  recommended  to  its 
employees  in  Columbia,  S.  C.,  that  they 
attend  the  local  motion-picture  theater. 
There  they  were  to  learn  a  few  things 
which  they  might  spread  in  behalf  of 


TALKING  THINGS  OVER  AT  CONVENTION 


Disriissing  the  program,  during  a  recess  at  the  A.I.E.E.  meetings,  are  (left 
to  right)  A.  MacCutcheon,  Reliance  Electric  Company;  P.  L.  Alger,  General 
Electric;  E.  B.  Meyer,  president  of  the  institute  and  vice-president  of  Public 
Ser>ice  Electric  &  Gas,  and  Prof.  W.  I.  Slichter  of  Columbia  University, 
treasurer  of  the  institute. 


The  Current  Drift 
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Interruption  in  New  York’s 
Electric  Service  Explained 

Edison’s  Hell  Gate  Station  operating  main  and  auxiliary  buses  at  time 
with  initial  ground  fault  believed  to  have  been  in  former  —  Neutral 
grounding  connections  from  generators  burned  off 


private  ownership.  The  occasion  was 
presentation  of  the  “March  of  Time” 
film  which  portrayed  the  T.V.A.  develop¬ 
ment  and  in  which  executives  of  private 
utilities  were  interviewed. 

Posters  and  notices  told  employees: 
“See  it — Hear  it.  Take  note  of  the  argu¬ 
ments  used  in  defense  of  privately  owned 
utilities.” 

• 

State  Sues  A.G.&E. 
on  ‘^Welfare  Plan” 

Associated  Gas  &  Electric  came  under 
fire  from  a  new  angle  when  the  New 
York  State  Attorney-General’s  office 
sought  to  enjoin  sale  of  securities  to  em¬ 
ployees  in  lieu  of  a  portion  of  wages  by 
the  parent  company  and  sixteen  affiliates. 
“This  so-called  ‘Employees  Investing  and 
Welfare  Plan’  .  .  .  constitutes  nothing 
more  nor  less  than  a  gigantic  bond  sell¬ 
ing  program,”  the  complaint  charged, 
declaring  the  procedure  a  violation  of  the 
labor  law,  the  penal  law  and  the  general 
business  law,  the  latter  because  of  fail¬ 
ure  to  register  as  dealers  in  securities. 

The  charges,  based  on  findings  of  a 
three-month  survey  initiated  after  em¬ 
ployees  are  said  to  have  complained  that 
they  are  forced  to  participate,  described 
the  purposes  as  “to  relieve  the  several 
employing  affiliates  from  payment  of  part 
of  the  wages  being  earned  by  em¬ 
ployees.”  It  was  added  that  the  com¬ 
panies  were  enabled  to  report  full  wages 
as  operating  expenses  for  rate-making 
and  tax  purposes. 

A  total  of  $4,404,250  of  income  bonds, 
the  complaint  charged,  has  been  placed 
with  employees  since  1931  under  the 
plan. 

Utility  Tax  $1,500,000 

New  York  City’s  3  per  cent  tax  on 
gross  incomes  of  public  utilities — includ¬ 
ing  telephone  and  traction  companies — 
totaled  approximately  $1,500,000  for  De¬ 
cember,  bringing  the  year’s  collections  to 
more  than  $18,000,000,  according  to 
Frank  J.  Taylor,  city  Comptroller. 

• 

U.  S.  to  Hire  Engineers 

Civil  service  examinations  to  fill  eight 
engineering  jobs,  two  of  them  electrical, 
have  been  announced,  with  applications 
due  at  the  Civil  Service  Commission 
offices  in  Washington  not  later  than 
February  24. 

• 

$2,000,000  for  ‘‘Quoddy” 

Extension  of  another  $2,000,000  for 
the  Passamaquoddy  Bay  tidal  power 
project  has  been  approved  by  Comp¬ 
troller-General  J.  R.  McCarl,  making  a 
total  of  $7,000,000  so  far  appropriated. 


The  trouble  which  occurred  on  the 
New  York  Edison  system  on  January  15 
started  at  about  4:16  p.m.,  with  the  de¬ 
velopment  of  a  ground  fault  on  one  of 
the  sections  of  the  60-cycle,  13-kv.  bus 
at  Hell  Gate  station.  At  the  time  when 
this  ground  occurred  the  station  was  be¬ 
ing  operated  with  two  segregated  bus 
sections,  one  the  main  bus  and  the  other 
the  auxiliary  bus.  The  ties  coming  into 
the  station  from  the  Niagara  Hudson 
system  and  from  the  Sherman  Creek, 
Waterside  and  Hudson  Avenue  stations 
of  the  New  York  Edison  system  were 
distributed  between  the  two  independent 
bus  sections.  A  160,000-kw.  unit  and 
a  40,000-kw.  unit  were  operating  on  the 
main  bus,  with  the  neutral  of  the  gen¬ 
erator  of  the  high-pressure  element  of 
the  160,000-kw.  unit  connected  solidly  to 
ground.  Another  160,000-kw.  unit  and 
a  35,000-kw.  frequency  changer  were  in 
service  on  the  auxiliary  bus  and  the 
neutral  of  the  high-pressure  element  of 
the  160,000-kw.  unit  was  solidly 
grounded. 

Communicated  to  other  bus 

Whether  the  initial  ground  fault,  which 
occurred  on  C  phase,  developed  first  on 
the  main  bus  or  the  auxiliary  bus,  in 
any  event  it  communicated  immediately 
to  the  other  bus.  Indications  are  that 
the  fault  arose  first  on  the  main  bus.  No 
statement  as  to  the  probable  cause  or 
circumstances  of  the  .first  ground  has 
been  made,  and  the  force  of  the  ground 
current,  together  with  the  flames, 
wrecked  the  section  and  destroyed  what¬ 
ever  evidence  there  may  have  been  as  to 
the  producing  cause  of  the  fault. 

All  of  the  incoming  60-cycle  ties  and 
the  frequency  changer  were  disconnected 
from  the  buses  automatically.  The  two 
160,000-kw.  units  continued  to  feed 
ground  current  into  the  fault,  and  before 
the  machines  could  be  disconnected 
manually  from  the  bus  the  neutral 
grounding  connections  from  the  genera¬ 
tors  had  burned  off.  The  oil  from  the 
switches  which  connected  the  neutrals 
to  the  ground  bus  caught  fire  and  the 
ensuing  conflagration  damaged  the  neu¬ 
tral  connections  of  two  other  60-cycle 
generators. 

In  the  meantime,  before  the  trouble 
was  cleared,  a  fault  had  developed  on 
A  phase  at  another  part  of  the  auxiliary 
bus,  which  was  located  on  the  same  floor 


but  isolated  from  the  point  of  the  origi¬ 
nal  fault  by  an  intervening  storeroom 
and  several  fire  walls.  This  fault  on  A 
phase  damaged  the  connections  on  one 
of  the  Niagara-Hudson  ties  and  one  of 
the  Hudson  Avenue  ties,  so  they  could 
not  be  restored  to  service. 

All  generators  were  disconnected  from 
the  buses  by  the  operator,  thus  clearing 
the  faults  and  interrupting  all  60-cycle 
supply  from  Hell  Gate  station. 

System  divided  into  zones 

The  60-cycle  distribution  system  nor¬ 
mally  supplied  from  Hell  Gate  is  di¬ 
vided  into  the  following  zones:  County  of 
Westchester,  Borough  of  Queens,  Bor¬ 
ough  of  the  Bronx  and  Borough  of  Man¬ 
hattan,  which  is  further  subdivided  into 
three  districts.  These  Manhattan  dis¬ 
tricts  are  Battery  to  59th  Street,  59th 
Street  to  129th  Street  and  129th  Street 
to  Harlem  River. 

The  service  to  Westchester  County  was 
maintained  by  the  Niagara-Hudson  ties. 
A  brief  interruption  in  Mount  Vernon 
occurred  as  a  result  of  local  trouble  in 
Mount  Vernon  substation.  Service  to 
Queens  was  maintained  without  interrup¬ 
tion  from  the  Hudson  Avenue  station. 
Service  to  about  one-half  of  the  Bronx 
and  to  Manhattan  north  of  129th  Street 
was  maintained  from  Sherman  Creek  sta¬ 
tion.  This  station  and  the  connected 
distribution  system  were  badly  over¬ 
loaded,  causing  low-voltage  service. 
Sixty-cycle  service  to  the  Manhattan 
district  between  59th  Street  and  129th 
Street,  comprising  about  one-half  the 
total  load,  was  completely  interrupted; 
the  remaining  portion  was  unaffected 
since  it  was  supplied  by  the  d.c.  system. 
Service  to  the  Manhattan  district  be¬ 
tween  the  Battery  and  59th  Street  was 
maintained  from  Hudson  Avenue  and 
Waterside. 

The  undamaged  portions  of  the  bus 
structure  at  Hell  Gate  were  promptly 
re-energized  by  tie  feeders  to  the 
Niagara-Hudson  system  and  to  Hudson 
Avenue  and  Waterside  stations.  The  dis¬ 
tribution  feeders  from  the  re-energized 
portion  of  the  Hell  Gate  bus  were  re¬ 
stored  to  service.  The  overloaded  condi¬ 
tions  on  Sherman  Creek  were  thereby 
relieved  and  normal  service  restored  to 
the  Bronx  and  Manhattan  north  of  129th 
Street  except  in  a  few  local  areas  where 
overloaded  transformers  and  s«’condary 
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mains  had  been  damaged.  The  above 
operations  had  been  completed  in  about 
one  hour’s  time. 

The  distribution  feeders  restored  to 
Manhattan  between  59th  Street  and 
129th  Street  were  insufficient  in  number 
and  serious  overload  resulted  on  the 
feeders,  distribution  transformers  and 
secondary  mains.  Numerous  distribution 
transformer  fuses  blew  out,  resulting  in 
continuing  the  interruption  to  a  major 
portion  of  this  district.  Service  was  re¬ 
stored  by  subdivision  of  the  secondary 
mains  in  the  district  and  successively 
re-energizing  the  subdivided  areas  by 
simultaneous  replacement  of  transformer 
fuses,  the  load  in  the  areas  having  been 
reduced  by  opening  a  part  of  the  cus¬ 
tomers’  service  switches.  Shortly  after 
midnight  substantially  normal  service 
had  l)een  restored  to  those  customers 
whose  service  switches  had  not  been 
opened,  except  in  a  few  local  areas 
where  overloaded  transformers  and  sec¬ 
ondary  mains  had  been  damaged.  The 
open  service  switches  were  progressively 
closed  and  by  3  a.m.  conditions  in  the 
district  were  generally  normal. 

Additional  feeders  restored 

In  the  meantime  emergency  repairs  to 
the  damaged  portions  of  the  Hell  Gate 
bus  were  in  progress,  with  additional  dis¬ 
tribution  feeders  being  restored  to  service 
from  time  to  time.  A  majority  of  the 
feeders  were  energized  by  10:30  p.m., 
and  substantially  normal  conditions  were 
restored  by  3  a.m.  Further  inspection  in 
the  station  had  disclosed  that  the  turbo¬ 
generators  were  undamaged.  Repairs  to 
the  neutral  connections  were  made  and 
the  machines  were  restored  to  operation 
as  required.  The  Hell  Gate  operators 
were  hampered  throughout  the  trouble 
on  account  of  numerous  failures  of  the 
control  and  indication  circuits  which 
were  found  to  have  been  caused  by  the 
fault  current  passing  over  them. 

Independent  Subway  affected 

In  addition  to  the  interruption  of  ser¬ 
vice  to  general  consumers,  the  dis¬ 
turbance  affected  the  supply  to  the 
Independent  Subway  System  of  the  City 
of  New  York.  Although  high-tension 
supply  to  the  subway  system  was  gen¬ 
erally  maintained,  the  train  signal  sys¬ 
tem  and  miscellaneous  auxiliary  services 
are  supi)lied  exclusively  from  the  net¬ 
work  di'-tribution  system,  and  hence  were 
subject  to  the  conditions  of  interruption 
which  affected  the  general  consumers  in 
the  various  districts.  This  caused  the 
Independent  Subway  System  to  suspend 
passenger  service  until  7:30  p.m. 

In  tlu'  district  between  59th  Street 
and  129ili  Street  in  Manahattan,  where 
the  major  interruption  occurred,  there 
were  some  40,000  customers  involved. 
Total  customers  supplied  by  the  New  York 
Edison  aic  about  2,000,000  in  number. 


Propaganda  Assailed 
at  Canadian  Meeting 

Charges  that  the  power  companies  took 
advantage  of  the  Ontario  Hydro  Com¬ 
mission  in  signing  the  recently  canceled 
contracts  were  ridiculed  by  R.  B.  Baxter, 
president  of  the  Canadian  Electric  Asso¬ 
ciation,  at  the  association’s  annual  winter 
meeting  in  Montreal.  Mr.  Baxter  de¬ 
clared  that  repudiation  of  the  contracts 
and  propaganda,  often  false,  were  being 
used  to  damage  the  public  relations  of 
the  Dominion’s  utilities. 

Among  the  papers  read  at  the  meeting 
were  “Modern  Trend  in  Switching  Equip¬ 
ment,”  by  L.  B.  Chubbuck,  Canadian 
Westinghouse,  and  “Light  for  Living,” 
by  Charles  Morrison,  Canadian  General 
Electric. 


Iowa  Association  Moves 

The  Iowa  Public  Utilities  Association, 
formerly  located  in  Des  Moines,  now  is 
in  its  new  offices  in  Cedar  Rapids. 
Charles  Dauchy,  rate  engineer  for  Iowa 
Electric  Light  &  Power,  is  secretary  and 
treasurer. 


Iron,  Steel  Engineers 
Plan  Annual  Meeting 

More  than  1,000  steel  mill  executives 
and  engineers  are  expected  to  gather  in 
Youngstown  for  the  annual  conference 
sponsored  by  the  Combustion  Engineer¬ 
ing  Division  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers,  plans  for 
which  are  now  being  completed.  A  fea- 


COMING  MEETINGS 


National  Electrical  Manufacturers  Asao- 
ciation — Midwinter  meeting,  Waldorf- 
Astoria  Hotel,  New  York,  February 
3-8.  W.  J.  Donald,  managing  di¬ 
rector,  155  East  44th  St,  New  York. 

Minnesota  Electrical  Association — An¬ 
nual  convention,  St.  Cloud,  Minn.,  Feb¬ 
ruary  21-22.  William  A.  Ritte,  St. 
Peter,  secretary-treasurer. 

Edison  Electric  Institute — Third  annual 
sales  conference  and  sales  committee 
meetings,  Edgewater  Beach  Hotel, 
Chicago,  Ill.,  March  23-27.  Bernard 
F.  Weadock,  managing  director,  420 
Lexington  Avenue,  New  York,  N.  Y. 

Midwest  Power  Engineering  Conference 
— Chicago,  Ill.,  April  20-24.  G.  E. 
Pfisterer,  secretary,  308  West  Wash¬ 
ington  St,  Chicago,  Ill. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Spring  engineering  confer¬ 
ence,  Youngstown,  Ohio,  April  22-23. 
Brent  Wiley,  managing  director.  Em¬ 
pire  Building,  Pittsburgh,  Pa. 

Electrochemical  Society  —  Spring  meet¬ 
ing,  Cincinnati,  Ohio,  April  23-25. 
Colin  G.  Fink,  secretary,  Columbia 
University,  New  York,  N.  Y. 

Missouri  Association  of  I’ublic  Utilities 
— Annual  meeting,  St.  Louis,  Mo., 
April  29-May  1.  Jesse  Blythe,  as¬ 
sistant  secretary.  Merchants  Bank 
Bldg.,  101  West  High  St.,  Jefferson 
City,  Mo. 


ture  will  be  an  inspection  trip  through 
one  of  the  recently  completed  hot  strip 
mills  in  the  district. 

Synthetic  Rubber 
Made  by  Guests 

The  accident  which  resulted  in  dis¬ 
covery  of  “Thiokol,”  a  synthetic  rubber, 
was  told,  and  guests  performed  the  ex¬ 
periment  for  themselves  with  a  cocktail 
glass  and  test  tube  at  a  luncheon  at  the 
New  York  Biltmore  this  week.  In  at¬ 
tendance  were  about  100  business  execu¬ 
tives,  chemists  and  editors  who  heard 
Dr.  J.  C.  Patrick,  the  inventor,  tell  how 
the  accident  had  occurred  during  at¬ 
tempts  to  devise  a  new  anti-freeze  solu¬ 
tion. 

The  synthetic  product,  which  has  at¬ 
tained  wide  use,  already  is  replacing 
lead  extensively  in  the  cable  industry. 
The  raw  materials  for  its  manufacture, 
sulphur,  salt  and  natural  gas,  are  abun¬ 
dantly  available  in  the  United  States. 

Among  the  speakers,  in  addition  to  Dr. 
Patrick,  were  Bevis  Longstreth,  Thiokol 
Corporation  president;  C.  Emmet  Reid, 
Johns  Hopkins  University;  Gregg  Dough¬ 
erty,  Princeton  University;  Sidney  Kirk¬ 
patrick,  editor  of  Chemical  and  Meted- 
lurgical  Engineering,  and  Donald  G. 
Simmons,  chief  of  research  for  General 
Cable  Company. 

• 

Two  Utilities  Adopt 
^^Reddy  Kilowatt” 

Mr.  Reddy  Kilowatt,  that  eccentric 
gentleman  who  has  been  found  to  per¬ 
sonify  electricity  so  popularly,  continues 
to  make  rapid  strides  in  his  bid  to  be¬ 
come  the  symbol  of  the  entire  electric 
utility  industry.  Latest  of  his  conquests: 
Niagara  Hudson’s  system  and  Duke 
Power  both  have  adopted  the  spry  fel¬ 
low  to  lead  their  drives  for  increased  use 
of  electricity. 

Duke’s  L.  W.  Adams  says  the  “com¬ 
pany  saw  in  Reddy  Kilowatt  (brain 
child  and  trademark-protected  property 
of  A.  B.  Collins,  Birmingham)  the  op 
portunity  of  personifying  electrical  serv¬ 
ice  and  shifting  the  mind  of  the  public 
from  its  view  of  electric  service  as  ‘a 
lighting  bill.’  ” 


Hydro  Permit  Extended 

Extension  of  Page  Power  Company’s 
time  to  start  construction  of  the  proposed 
hydro  plant  at  Overall  until  February  9, 
1937,  is  announced  by  the  Virginia  Cor¬ 
poration  Commission.  The  project  was 
first  authorized  in  1931. 
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Holding  Companies 
Face  New  Laws 

New  York  Legislature  gets  bills  backing 
Governor's  program  for  more  rigid  reg* 
ulation  of  management  and  service  con¬ 
tracts  —  Two  new  rate  bills 

New  York  State’s  drive  for  rigid 
supervision  of  holding  companies  and 
new  rate  legislation,  urged  by  Gov. 
Herbert  H.  Lehman  (Electrical  World, 
January  4,  page  6),  has  taken  the  form 
of  three  hills  in  the  Senate  and  four  in 
the  Assembly,  all  sponsored  by  Demo¬ 
crats.  C»)ncerning  holding  companies, 
the  Public  Service  Commission  would  be 
given  supervision  over  contracts  for 
management,  construction,  engineering, 
auditing,  accounting  and  appraisal  or  for 
purchase  or  sale  of  securities,  materials 
or  supplies  if  such  contracts  involve  an 
affiliated  interest  or  any  corporation  in 
which  an  officer  or  director  of  the  utility 
is  an  officer  or  director. 

Two  bills  concern  rates.  One  requires 
public  utilities  to  grant  each  customer 
the  lowest  rate  being  paid  by  any  con¬ 
sumer  in  like  classification.  The  second 
follows  the  so-called  Washington  plan, 
providing  for  rate  revision  at  least  as 
often  as  every  four  years  in  the  light  of 
net  earnings  and  return  on  investment. 

In  his  annual  message  to  the  Legisla¬ 
ture  Governor  Lehman  insisted  upon 
amendments  to  the  Public  Service  Law 
to  provide  more  rigid  regulation  of  the 
relations  between  holding  companies  and 
their  officers  and  directors  to  “prevent 


recurrence  of  conditions  which  recent  in¬ 
vestigations  have  shown  to  exist.”  The 
Governor  also  demanded  the  setting  up 
of  severe  penalties  for  violation  of  these 
regulations. 

• 

Two  Operating  Companies 
Plan  Refunding  Issues 

Operating  subsidiaries  of  two  regis¬ 
tered  holding  companies  have  filed  with 
the  S.E.C.  for  more  than  $38,000,000  in 
new  bonds  for  refunding  purposes.  The 
Connecticut  River  Power  Company,  sub¬ 
sidiary  of  the  New  England  Power  Asso¬ 
ciation,  would  borrow  $20,300,000  on  3% 
per  cent  first  mortgage  bonds,  due  1961, 
and  asks  exemption  from  declaration 
under  the  Public  Utility  Act  as  the  bonds 
have  been  approved  by  the  state  commis¬ 
sions  interested. 

Public  Service  of  Oklahoma,  Middle 
West  affiliate,  would  sell  $16,0(X),000  of 
first  mortgage  4s,  due  in  1966,  and 
$2,000,000  of  serial  debenture  4s. 

• 

Heavy  Ice  Damages 
Newfoundland  Plant 

Winter  continues  to  take  its  toll  from 
hydro-electric  companies,  the  latest  to 
suffer  being  International  Power  & 
Paper.  The  company’s  big  hydro  gen¬ 
erating  plant  at  Deer  Lake,  Newfound¬ 
land,  was  so  seriously  damaged  last 
Sunday,  when  one  of  the  seven  pen¬ 
stocks  burst,  flooding  the  plant,  that  the 
newsprint  mills  at  Cornerbrook  and 
Buchan’s  Mine  face  a  shutdown. 


Private  Company 
Comes  to  Rescue 

An  example  of  the  efficiency  and  dis¬ 
patch  of  a  privately  owned  public  utility 
company  was  the  quick  action  of  the 
Lake  Erie  Power  &  Light  Company  to 
provide  service  for  the  municipal  plant 
in  Monroeville,  Ohio,  the  evening  of 
January  9. 

About  3  o’clock  the  Monroeville  munic¬ 
ipal  plant  switchboard  apparatus  was 
damaged  by  fire  which  swept  through  the 
abandoned  plant  now  being  used  as  a 
distributing  station  for  electricity  pur¬ 
chased  at  wholesale  from  the  Lake  Erie 
Company. 

A  call  for  help  was  received  by  the 
Lake  Erie  management  and  within  a  few 
minutes  fifteen  trucks  and  fifty  repair¬ 
men  were  rushed  to  Monroeville  to  install 
temporary  equipment  so  that  the  com¬ 
munity  would  be  saved  from  a  night  of 
darkness. 

A.  M.  Hildebrand,  general  superin¬ 
tendent  of  the  Lake  Erie  Power  &  Light 
Company,  was  hailed  as  a  hero  in  Mon¬ 
roeville  for  the  effective  manner  in  which 
service  was  restored. 

Two  New  Problems 
for  Ontario  Hydro 

Attacks  on  Ontario’s  Hydro  Electric 
Commission  threaten  to  take  two  new 
turns;  one  possibility  is  litigation  seek¬ 
ing  to  prove  the  commission  is  not  a 
governmental  department  and  the  other 
involves  municipal  taxation.  The  first 
may  come  up  in  Ottawa  Valley  Power’s 
suit  arising  from  cancellation  of  the 
power  contracts  as  the  utility  plans  to 
contend  the  commission  is  not  immune 
from  court  action  and  that  the  Legisla¬ 
ture  has  no  power  to  declare  it  immune. 

The  taxation  threat  has  been  voiced  in 
Toronto,  where  Mayor  McBride,  new 
chief  executive,  hopes  to  secure  legisla¬ 
tion  enabling  him  to  tax  publicly  owned 
utilities. 

• 

Bond  &  Share  Contests 
Holding  Company  Suit 

A  declaratory  judgment  of  the  utility 
holding  company  law’s  unconstitutional¬ 
ity  was  requested  by  Electric  Bond  & 
Share  on  Wednesday  in  an  answer  to  the 
government’s  amended  complaint  in  the 
suit  seeking  to  compel  the  utility  to 
register.  Counsel  for  the  defendant  and 
its  affiliates  made  party  by  the  govern¬ 
ment  in  this,  the  suit  the  federal  authori¬ 
ties  have  selected  to  test  the  law,  de¬ 
clared  the  statute  a  violation  of  the  Fifth, 
Eighth  and  Tenth  Amendments  to  the 
Constitution. 


CHRISTMAS  COMES  TO  A  COAL  CAMP 


Twenty-five  thousand  lights  blazed  in  the  tiny  coal  mining  town  of  Madrid, 
N.  M.  (the  town  cast  only  153  votes  in  the  last  election),  from  December  15 
to  January  15.  Every  home  had  an  illuminated  Christmas  tree;  scenes  of 
the  nativity  were  reconstructed  on  the  7,000-ft.  peaks  among  the  crests  of 
which  the  town  nestles.  All  paid  for  by  the  $1  a  month  from  wages  which 
all  the  mine  employees  deposit  every  year  for  this  event. 
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Output  Setting  New  Winter  Records 
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Central  station  energy  output  during 
the  week  ended  January  25  moved 
against  the  downward  trend  normally 
prevailing  at  this  time  of  the  year  by 
rising  about  6,000,000  kw.-hr.,  compared 
with  the  preceding  week,  to  1,955,507,000 
kw.-hr.,  according  to  figures  announced 
by  the  Edison  Electric  Institute.  Com¬ 
paring  corresponding  weeks,  there  was 
an  increase  of  9.8  per  cent  over  1935 
and  7.1  per  cent  over  1930.  Thus  the 
rate  of  gain  over  the  preceding  year  is 
about  what  it  was  last  August  and  some¬ 
what  less  than  it  was  in  the  intervening 


months,  but  the  excess  compared  wih 
the  winter  of  1929-1930  is  holding  close 
to  the  average  for  the  past  three  months 
and  is  larger  than  it  was  at  any  time 
prior  to  last  November. 

Per  Cent  Change  from  Previous  Year 

. - Week  ended - . 
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Production  last  week  was  46,000,000 
kw.-hr.  less  than  at  the  December  peak. 
The  decrease  was  smaller  than  the  aver¬ 
age  for  the  past  six  years,  indicating 
greater  than  normal  resistance  to  the 
seasonal  decline.  Regional  gains  were 
close  to  the  previous  week’s  figures. 


Weekly  Output,  Millions  of  Kw.-Hr. 
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0ne-x\lan  Crusade 
for  Cut  in  Rates 

A  one-man  battle  for  lower  electric 
rates  for  small  businesses  in  Kansas  City 
has  culminated  in  Johnston  T.  Craig,  tire 
dealer,  receiving  a  hearing  before  the 
Missouri  Public  Service  Commission. 
Craig,  who,  in  a  year-long  attack,  sought 
support  for  his  campaign  by  many 
rocans,  including  advertising  in  the  local 
papers,  marshaled  a  score  of  business- 
®an  witnesses  and  saw  100  others  gather 
for  the  hearing  as  spectators.  And, 
although  he  was  represented  by  counsel, 
Craig  personally  took  charge  of  the 
presentation  of  his  case  against  the  Kan¬ 
sas  City  I’ower  &  Light  Company. 

The  testimony  centered  around  the 


claim  that  small  businesses’  rates  are 
based  on  connected  load  or  “demand” 
charges,  which  means  that  although  they 
use  much  more  electricity  than  a  resi¬ 
dential  customer,  their  rates  are  higher. 
Craig  introduced  bills  purporting  to 
show  that  twelve  stores  paid  $849.44  for 
17,827  kw.-hr.,  or  4.8  cents  per  kw.-hr., 
while  proprietors  of  these  stores  paid 
$75.61  for  1,906  kw.-hr.  in  their  homes, 
an  average  of  3.9  cents  per  kilowatt  hour. 

For  the  power  company,  H.  B.  Lewis 
countered  that  changes  in  demand 
charges  had  been  made  as  electrical 
equipment  was  added  by  commercial  cus¬ 
tomers  because  his  company  was  re¬ 
quired  to  be  prepared  to  deliver  more 
current  at  any  time.  Briefs  are  to  be 
filed  after  the  record  of  the  testimony  is 
printed. 


License  Tax  Ruling 

Utility  companies  operating  within  the 
police  jurisdiction  of  Alabama  towns 
were  held  liable  for  license  taxes,  retro¬ 
active  for  five  years,  in  a  recent  ruling 
by  Attorney-General  A.  A.  Carmichael. 
In  Albertville  utilities  had  contended 
their  liability  was  only  on  business  with¬ 
in  the  corporate  limits. 

Fight  on  Hopple  Grows 

Another  organization,  the  Great  Miami 
Valley  Taxpayers’  Association,  has 
joined  the  effort  to  oust  E.  J.  Hopple  as 
chairman  of  the  Ohio  Public  Utilities 
Commission,  charging  bias  and  prejudice 
against  the  association’s  fight  for  lower 
rural  electric  rates. 
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PRICE  TREND  OF  37 
POWER  AND  LIGHT 
COMMON  STOCKS 


Utility  Stocks  and  Bonds  Advance 


when  the  Monongahela  (West  Virginia) 
Public  Service  Company  reported  danger 
of  electricity  freezing  up  it  sounded  like 
news.  The  power  company  bought  half 
a  ton  of  coal,  built  fires  to  keep  the  oil 
in  large  transformers  from  congealing, 


Middle  West  Fees 
Face  Adjustment 

When  those  who  had  a  finger  in  the 
Middle  West  Utilities  reorganization  pie 
asked  for  $1,600,000  in  fees  and  expenses 
(others  involved  but  not  yet  submitting 
bills  may  ask  another  $400,000,  Elec¬ 
trical  World,  January  25,  page  8)  fed¬ 
eral  Judge  James  H.  Wilkerson  gave 
them  something  to  think  about. 

“We  must  determine,”  said  the  jurist, 
“the  extent  of  what  was  done — whether 
it  was  helpful  or  harmful.  I  may  allow 
some  of  the  requests  in  toto  or  disallow 
them  in  toto.  There  may  have  been  un¬ 
necessary  work.” 

The  possibility  that  some  of  the  fees 
will  be  scaled  down  will  be  good  news  to 
security  holders  because  $2,000,000  in 
fees  would  eat  up  estimated  net  earnings 
for  1936  and  1937. 


Bondholders  Oppose 
Peoples  Light’s  Plan 

A  plan  in  opposition  to  that  now  pend¬ 
ing  for  reorganization  of  Peoples  Light 
&  Power  has  been  presented  by  the  first 
lien  bondholders’  protective  committee, 
which  contends  that  the  bank  creditors 
and  junior  security  holders  now  are  get¬ 
ting  the  best  of  it.  The  committee  wants 
50  per  cent  of  the  first  liens’  face  value 
in  Texas  Public  Service  5s,  50  per  cent 
in  collateral  lien  bonds  of  the  successor 
corporation  and  four  shares  of  common 
per  $1,000  bond,  in  addition  to  scrip  and 
cash  for  back  interest. 


Strength  characterized  the  hond  market  again  in  January  and  utility  issues 
participated  in  the  upward  movement.  “Electrical  World”  index,  105.1 ; 
December,  104.5.  Utility  stocks  advanced  substantially  during  the  week; 
“Electrical  World”  index,  36.5;  last  week,  35.0 


Sale  of  Energy 
by  T.V.A.  Spurts 


proposal  under  which  it  would  supply 
the  city  with  energy  purchased  from  the 
federal  agency.  Recent  conferences  are 
said  not  to  have  raised  the  question  of 
the  city  purchasing  the  utility’s  facilities. 


Project  Seeks  Bid 

Directors  of  the  Loup  River  Public 
Power  District  will  receive  bids  on  elec¬ 
trical  equipment  for  the  Columbus  and 
ni'im  ¥  Monroe  power  houses  at  Columbus,  Neb., 

Polish  Plant  Gets  Loan  „„  4  C.  B.  Fricke  has  been  rs 

British  financiers  have  advanced  £280,-  elected  president. 

000  (nearly  $1,400,000)  to  the  Preusz-  ^ 

kow  Electric  Company  in  Poland  for  the 

construction  of  an  additional  plant,  it  is  Commission  Audit  Ruling 

authoritatively  reported  in  London.  , .  ,  r.  Lr„ 

A  new  ruling  by  the  Alabama  Public 

•  Service  Commission  requires  utilities  to 

Monongahela  ‘‘Thaws”  make  an  audit  once  a  year  to  determine 

Electricity  During  Cold  "S 

Bursting  water  pipes  have  been  no  retroactive.  Another  order  provides  that 
novelty  in  many  parts  of  the  South  dur-  customer  deposits  may  be  applied  only  to 
ing  this  unprecedented  cold  spell,  but  service  bills,  not  to  merchandise. 


Rapidly  expanding  distribution  of  elec¬ 
tric  power  in  the  late  months  of  1935  is 
reported  by  T.V.A.  in  its  annual  report 
to  Congress.  During  the  five  months, 
July  through  November,  sale  of  187,296,- 
622  kw.-hr.  is  noted,  while  revenues 
were  $563,469.  After  expenses  in  connec¬ 
tion  with  sale  of  power,  totaling  $383,398, 
there  was  a  “net  income  to  reserve”  of 
$169,233.  In  arriving  at  this  figure  the 
agency  makes  no  allowance  for  interest 
or  amortization  of  the  government’s  in¬ 
vestment  and  does  not  mention  any  re¬ 
serve  for  depreciation. 

The  fight  in  Memphis  for  T.V.A.  power 
has  moved  along  another  step  with  Mem¬ 
phis  Power  &  Light  submitting  a  definite 
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tors  totaling  810,  compared  with  550  for 
1934.  In  addition,  more  than  2,000  major 
load-huilding  appliances  were  loaned  or 
rented,  including  515  electric  ranges  and 
626  water  heaters. 


Business  Makes  Little  Progress 


Favorable 

En<T|ry  ontpnt  widens  its  rain. 

Railroads  aid  heavy  industries. 

Residential,  pnbiic  bniidinr  active. 

Spendinr  seen  in  bonus  payment. 

Treasury  promises  "orthodox  financinr.” 

Simplified  Practice 
for  Carbon  Brushes 

Promulgation  of  a  second  revision  of 
the  recommendations  for  simplified  prac¬ 
tice  relating  to  carbon  brushes  has  been 
announced  by  the  National  Bureau  of 
Standards.  The  original  recommenda¬ 
tions  were  approved  at  a  conference  in 
1926,  attended  by  representatives  of 
manufacturers,  of  users  and  of  the  gov¬ 
ernment.  The  first  revision  became  ef¬ 
fective  in  June,  1928,  after  being  pro¬ 
posed  by  a  standing  committee  and  ap¬ 
proved  by  the  industry.  The  present 
revision,  based  on  revised  standards 
which  had  been  adopted  by  the  National 
Electrical  Manufacturers  Association, 
has  been  accepted  by  all  interests  and  is 
effective  from  July  1,  1935.  Copies  are 
obtainable  from  the  Division  of  Simpli¬ 
fied  Practice,  National  Bureau  of  Stand¬ 
ards,  Washington,  D.  C. 

• 

“100  Club”  Credited 
For  Growth  of  Sales 

The  incentive  of  membership  in  the 
“100  Club” — open  to  salesmen  selling 
more  than  100  ranges,  refrigerators  or 
water  heaters  during  1935 — is  given  part 
of  the  credit  for  the  sales  record  of  the 
California  Oregon  Power  Company  and 
the  Mountain  States  Power  Company,  ac¬ 
cording  to  Glenn  L.  Jackson,  vice-presi¬ 
dent  in  charge  of  the  two  companies’ 


Unfavorable 

Utility  flnancina,  expansion  lag. 
Steel  production  dips  slightly. 
Weatber  snags  retail  gains. 
Political  bitterness  worries  industry. 
Inflation,  16-1  silver  talk  persists. 


sales.  There  were  26  members  eligible 
on  last  year’s  results,  while  total  sales 
were  3,060  ranges,  1,975  refrigerators 
and  706  water  heaters. 

Idaho  Association  Has 
Big  Merchandise  Year 

Dealers  and  utility  members  of  the 
Electrical  Equipment  Sales  Association, 
doing  business  in  southern  Idaho,  report 
an  increase  of  47  per  cent  in  electrical 
merchandise  volume  in  1935,  sales  total¬ 
ing  $2,373,366.  Refrigerator  sales  to¬ 
taled  5,719,  a  gain  of  111  per  cent. 

• 

Electrical  Goods  Exports 
$8,000.,000  in  Month 

Exports  of  electrical  goods  during 
November  were  valued  at  $7,978,699,  ac¬ 
cording  to  advance  official  data  an¬ 
nounced  by  the  Department  of  Commerce. 
The  leading  countries  receiving  these  ex¬ 
ports  were:  Canada  $818,245,  Union  of 
South  Africa  $725,859,  United  Kingdom 
$713,714,  Brazil  $574,906,  Mexico  $499,- 
994,  France  $447,241,  Argentina  $331,- 
762,  Australia  $329,254,  Spain  $242,548, 
Colombia  $231,687,  Cuba  $220,874. 

• 

Merchandise  Sales  Jump 

An  increase  of  40  per  cent  in  mer¬ 
chandise  sales  in  1935  is  reported  by 
Iowa  Electric  Light  &  Power,  refrigera- 


Imports  Regulated 

American  exporters  of  electrical  equip¬ 
ment  to  Ontario  face  regulation  in  spite 
of  the  new  tariff  agreement  with 
Canada,  the  provincial  Hydro-Electric 
Power  Commission  having  ruled  that 
dealers  cannot  sell  such  American 
equipment  without  the  commission’s  ap¬ 
proval.  The  statement  implied  that  the 
restriction  was  to  bar  equipment  which 
does  not  measure  up  to  the  commission’s 
laboratory  tests. 

Dealers’  Profits, 

Sales  Analyzed 

Of  170  retailers  of  electric  appliances 
having  net  sales  of  $8,109,973  in  1934,  a 
net  profit  was  reported  by  133,  or  78.24 
per  cent,  while  37,  or  21.76  per  cent, 
with  net  sales  of  $2,288,998,  repiorted 
losses,  according  to  Dun  &  Bradstreet, 
Inc.  A  similar  survey  of  operations  in 
1935  is  now  being  conducted. 

Another  analysis  relates  to  the  oper¬ 
ations  of  194  retailers  of  electrical  ap¬ 
paratus,  having  total  sales  during  1934 
of  $5,951,920.  Of  these,  144  concerns 
with  net  sales  of  $5,118,056  report 
profits,  while  50,  or  28.88  per  cent  of  the 
total,  with  14.01  per  cent  of  net  sales,  re¬ 
ported  losses.  Among  the  141  operating 
a  profit  the  smaller  ones  made  much  the 
best  showing.  The  average  profit  in  the 
$250,000  to  $500,000  group  was  1.10  per 
cent,  but  in  the  $2,500  to  $5,000  group 
it  was  10.93  per  cent.  In  contrast,  there 
were  no  concerns  reporting  losses  in  the 
group  above  $100,000,  but  the  smaller 
concerns  suffered  heavier  losses  than  the 
large  ones,  running  up  to  21.25  per  cent 
in  the  $2,500  to  $5,000  group. 

Composite  operating  and  overhead  fac¬ 
tors  in  1934  for  the  two  classes  of  deal¬ 
ers  are  given  in  the  accompanying  table. 


Dealers’  Operating  Figures 


Electric  Household  Electrical 


Appliances  Apparatus 


Rep'ting 

Rep’ting 

Rep’ting 

Rep’ting 

Pro6t 

Loss 

Profit 

Loss 

Number . 

133 

37 

144 

50 

Operating  factors,  per  cent 

profit  or  net  loss . 

8.5 

8.8 

8.6 

12.0 

Total  overhead  expense . 

29.3 

39.7 

30.4 

46.8 

Orosaproht.. 

37.7 

30.8 

36.5 

35.4 

Oort  goods  sold . 

60.9 

66.7 

63.0 

64.2 

Mark-up  on  c<*t . 

66.7 

50.7 

59.7 

56.8 

*  sales  to  inventory  (inventory 

ratio) . . 

7.5* 

5.8* 

5.8* 

3.7* 

*Tiine». 


Electric  Household  Electrical 

Appliances  Apparatus 


Rep’ting 

Rep’ting 

Rep’ting 

Rep'ting 

Profit 

Loss 

Profit 

Loss 

Number . 

133 

37 

144 

50 

Overhead  factors  jaer  cent 
Salaries,  owners  or  officers . 

8.4 

9.8 

7.1 

15.1 

Employees'  sal.  and  wages . 

9.4 

10.6 

10.2 

12.0 

Rent . 

3.0 

3.0 

2.8 

4.3 

Advertising . 

1.6 

1.7 

1.6 

1.6 

Light,  heat  and  gas . 

0.93 

1.28 

1.15 

1.60 

Taxes . 

0.82 

0.87 

0.54 

0.96 

.\11  other  expense . 

7.2 

10. 1 

6.76 

10.88 
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Wire  Standards 
Are  Revised 

Revised  wire  and  conduit  standards 
recently  issued  by  Underwriters’  Labora* 
tories  establish  recognized  performance 
requirements  for  these  two  important 
classes  of  electrical  industry  products. 
Outstanding  in  importance  in  the  rigid 
conduit  standard,  third  edition,  which 
became  effective  December  5,  is  the  re¬ 
quirement  of  four  dips  in  a  standard 
copper  sulphate  solution  for  all  types  of 
zinc  coatings. 

Specifications  for  threads  on  conduit 
have  also  been  revised.  The  new  stand¬ 
ards  contains  information  on  acceptable 
tapers,  effective  length  of  threads  and 
pitch  diameter  at  end  of  conduit  as  well 
as  a  table  of  wall  thickness  and  inside 
and  outside  diameters. 

The  new  flexible  cord  and  fixture  wire 
standard,  also  a  third  edition,  combines 
under  one  cover,  five  sets  of  require¬ 
ments  previously  issued  on  various  types 
of  cord  and  wire.  The  simplification 
and  combination  of  specifications  for 
similar  types  of  wire  and  cord,  the  result 
of  more  than  eighteen  months  of  collab¬ 
oration  between  Underwriters’  Labora¬ 
tories’  engineers  and  industry  conference 
members,  has  made  for  a  more  usable 
arrangement  of  text  than  was  possible 
heretofore. 

The  standard  contains  requirements 
for  such  new  type  cords  as  ATJ,  CTJ, 
HSJ,  POSJ-64,  POSJ-32. 

• 

Essay  Contest  Winners 

Winners  in  the  Electromaster,  Inc., 
essay  contest  for  retail  salesmen  of  the 
electric  utilities  were,  first,  Frank  Smith, 
Lake  Charles,  La.,  Gulf  States  Utilities; 
second,  Granville  Blair,  Hartford,  Conn., 
Hartford  Electric  Light;  third,  G.  J. 
Baumann,  Cincinnati,  Union  Gas  &  Elec¬ 
tric;  fourth,  C.  H.  Davies,  Bloomington, 
Illinois  Power  &  Light,  and  fifth.  Jay  L. 
Boyer,  Dayton,  Dayton  Power  &  Light. 

• 

Better  Wiring  Pushed 
in  Roeky  Mountains 

Breaking  the  bottleneck  of  inadequate 
wiring  which  restricts  both  the  sale  of 
electrical  equipment  and  the  use  of  elec¬ 
tric  energy  is  the  problem  to  which  the 


New  York  Metal  Prices 


Jan  22.  1936 

Jan.  29,  1936 

Cents  per 

Cents  per 

Pound 

Pound 

Copper  electrolytic . 

LeM,  Am.  S.  &  R.  price. 

9.25* 

4.50 

9.25* 

4.50 

Antimony . 

12.625 

12.625 

Niokel  ingot . 

35.00 

35.00 

Zine  spot . 

5.225 

5.225 

Tin  Straits . 

46.25 

46.50 

Aluminum,  99  per  cent. . 

19—21 

19—21 

*DeIiTered  Connecticut  Valley. 


Electrical  League  of  Colorado  and  the 
Rocky  Mountain  Electrical  Association 
have  dedicated  themselves  in  1936. 
Manufacturers,  wholesalers,  contractors, 
journeymen,  dealers  and  utilities  in  the 
Rocky  Mountain  area  have  been  en¬ 
listed;  advertising,  mailing  pieces  and 
direct  salesmanship  are  to  be  combined 
in  the  drive. 


NEW  ENGLAND 

Little  change  in  business  conditions  from 
the  first  part  of  the  month  is  noted  in  this 
district.  Heavy  equipment  buying  has  been 
postponed  as  utilities  are  preserving  a  wait¬ 
ing  attitude  pending  the  T.V.A.  decision. 
Small  motor  sales  are  spotty;  inquiries  con¬ 
tinue  to  be  received  in  good  volume  and  for 
some  special  lines  of  electrical  equipment  a 
slight  pick-up  is  recorded;  electric  arc 
welders  are  in  demand,  according  to  one 
manufacturer,  who  reports  recent  additions 
to  a  group  now  numbering  nineteen  in  use 
for  the  fabrication  of  conveying  machinery; 
activity  toward  the  use  of  arc  welders  is 
reported  among  the  smaller  shops  for  gen¬ 
eral  purpose  use. 

Air  conditioning  projects  are  gaining.  For 
the  Boston  Edison  district  during  the  past 
year  new  installations  aggregated  2,339  hp., 
of  which  650  hp.  were  for  residential  use, 
this  volume  representing  a  value  of  $701,000. 
One  prominent  distributor  reports  the  sale 
of  1,000  electric  coffee  percolators  to  a 
central  station.  The  city  of  Boston  invites 
proposals  for  flashlights  for  the  various  city 
departments.  The  entire  street  lighting  sys¬ 
tem  of  Springfield,  Mass.,  is  being  equipped 
for  carrier  current  control. 

More  than  200  electrical  manufacturers 
are  scheduled  to  exhibit  their  latest  products 
at  an  electrical  trade  show  in  the  Hotel 
Bradford,  Boston,  on  March  4-6.  Ninety 
representatives  have  signed  for  space  in  this 
display. 

PACIFIC  COAST 

Actual  business  seems  temporarily  to  have 
lost  its  opening  momentum  and  to  be  run¬ 
ning  little,  if  any,  over  last  January.  The 
agricultural  community  feels  a  reaction  to 
the  A.A.A.  decision  and  some  unwarranted 
pessimism  over  the  political  situation  may 
persist  until  the  many  favorable  factors  for 
Coast  business,  both  natural  and  promo¬ 
tional,  begin  to  assert  themselves.  For  ex¬ 
ample,  a  rather  shallow  layer  of  packed 
snow  in  the  mountains  means  excellent  sales 
of  irrigation  motors  and  accessories  in  the 
late  spring  and  the  weather  has  considerably 
advanced  the  fruit  season,  with  additional 
housing  badly  needed.  Residential  building 
is  increasing,  particularly  in  large  group¬ 
ings  such  as  a  30-house  block  in  Redwood 
City  and  50  tourist  cabins  in  San  Francisco. 

Pole  line  hardware,  poles  and  crossarms 
are  outstanding  items  in  utility  buying,  but 
motors,  meters,  transformers  and  machinery 
are  quiet,  though  anticipating  some  rather 
good  mine  equipment  sales.  A  three-months’ 
high-pressure  campaign  with  the  slogan  fare¬ 
well  F.H.A.  is  being  promoted  by  Pacific  Gas 
&  Electric  over  its  twelve  divisions  in  north¬ 
ern  and  central  California  to  secure  as  many 
appliance,  wiring  and  equipment  orders  as 
possible  prior  to  expiration  of  the  housing 
act  on  March  31.  Such  sales  activity, 
coupled  with  rates  averaging  10  per  cent 


Pushing  Refrigerators 

Electric  refrigerators  will  be  the  ob¬ 
ject  of  an  Oklahoma  Gas  &  Electric 
sales  drive  over  the  next  few  months, 
featuring  shows  in  seven  key  cities  in  the 
company’s  territory  and  use  of  the  radio. 
0.  G.  &  E.’s  refrigerator  sales  gained  20 
per  cent  in  1935. 


lower,  are  said  by  officials  to  be  producing 
results  far  beyond  expectations. 

Improvement  in  railroad  business  is  re¬ 
flected  in  Southern  Pacific’s  traffic  increase 
of  6  per  cent  for  freight  and  12  per  cent  lor 
revenue  passengers  and  an  announced  ex¬ 
pansion  expenditure  of  $13,000,000  this  year. 
The  immediate  electrical  portion  will  be 
largely  technical  and  not  standard  material, 
as  evidenced  by  yard-switching  telephones 
and  remote-control  equipment  for  the  new 
San  Jose  station  and  subway,  with  8,000  ft. 
of  underground  cable  and  a  $20,000  teletype 
installation  in  San  Francisco  for  prompt 
handling  of  waybills. 

CHICAGO 

Business  and  industry  in  the  Middle  West 
remained  fairly  stable  last  week  despite  the 
severe  cold  wave.  Increasing  commitments 
by  railroads  and  agricultural  implement 
makers  continue  to  take  up  much  of  the  slack 
in  steel  operations  caused  by  diminishing 
automotive  demand. 

Sales  of  electrical  appliances,  particularly 
the  larger  household  items,  declined,  but 
maintained  a  level  approximately  10  per  cent 
above  1935.  Manufacturers  of  motor  and 
control  equipment  report  sales  averaging  15 
to  20  per  cent  better  than  a  year  ago.  The 
wire  and  cable  group  are  particularly  opti¬ 
mistic,  with  business  running  25  to  30  per 
cent  above  the  comparable  period  in  1935. 

A  manufacturer  of  high-tension  switching 
equipment  reports  fair-sized  orders  from 
T.V.A.  and  from  the  steel  industry.  Indi¬ 
cations  are  that  purchasing  by  utilities  may 
open  up,  restricted  necessarily  by  the  uncer¬ 
tainty  of  governmental  activities.  Continued 
improvement  in  sales  and  collections  causw 
the  electrical  wholesalers  to  maintain  their 
optimistic  attitude. 

NEW  YORK 

While  most  retail  lines  were  suffering  from 
snow  and  cold,  industry  this  week  seems  i 
again  to  have  about  held  its  own.  This,  for  j 
most  lines,  is  not  at  all  unsatisfactory,  but  j 
in  heavy  electrical  generating  and  transmis-  : 
sion  equipment  it  is  distinctly  disappointing. 

So  long  delayed  has  been  utility  buying  j 
that  many  manufacturers  hardly  expect  any 
real  activity  until  autumn,  even  if  the  indus¬ 
try  does  get  some  favorable  court  decisions 
in  the  near  future.  Earlier  hopes  had  1^ 
for  a  much  larger  utility  expansion  than 
the  new  year  has  brought  thus  far. 

Industrial  indexes  present  a  liftle-chanw  j 
picture.  The  steel  industry  still  is  liampcw 
by  the  recession  in  automobile  output  wnue  , 
general  storms  will  curtail  railway 
traffic.  Electric  output,  on  the  other  han4  . 
scored  a  gain  last  week  and  widened  the 
margin  over  a  year  ago  to  9.8  per  cent, 
against  9.6  per  cent  a  week  earlier. 

Copper  markets  have  been  more  actne  , 
and,  while  spot  metal  prices  are  unchangeOt  , 
futures  have  advanced  for  several  days. 


Field  Reports  on  Business 

Uncertainties  on  the  politico-business  horizon  are  retarding  the  expected  indus¬ 
trial  upswing,  reports  to  Electrical  World  indicate. 
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Preferred  for  Station  Service 


Thirty-eight  years  of  satis¬ 
fying  performance  are  back 
of  these  breakers.  More  than 

30,000  are  in  service.  The  list  of 

.  II  II  r  .^1  An  early  installation  hft  the  fisk  Street 

users  IS  a  roll  call  of  central  sta-  c.  .•  /.z.  rj-  ^ 

Station,  Commonwealth  Edison  Co. 

tions  and  large  industrials.  But 

the  FH  breaker,  even  with  its  fundamentally  correct  design,  would  not 
enjoy  such  preference  had  it  not  been  continually  improved,  and  the 
improvements  so  made  that  they  could  be  applied  to  FH  breakers 
already  in  service.  This  G-E  breaker  set  its  own  standard  and  grew 
with  the  industry’s  demands.  It  is  a  modern  protective  device  that  has 
earned  the  unqualifled  confidence  of  operating  engineers.  General 
Electric  Co.,  Schenectady,  N.  Y. 


An  early  installation  in  the  Fisk  Street 
Station,  Commonwealth  Edison  Co. 


HERE’S  WHY  THEY  ARE 
PREFERRED  TODAY 

1903  Explosion-chamber  principle  applied 

1913  Tanks  were  made  easily  removable 

1919  Separating  chamber  an  d  oil-tight  features  added 

1930  Trip-free  motor  operating  mechanism  introduced 

1931  OIL-BLAST  added 

AND  NOW 

Silver  current-carrying  contacts  — 

reduced  maintenance 
Mechanism  improvements  — 

reduced  operating  time 
Increased  insulation  strength  — 

greater  electrical  safety 


GENERAL 


Field  Operating  Practices 

I\ew  ideas  and  practices  in  the  operation  of  well-designed^ 
constructed  and  maintained  plants  and  systems 


Meter  Demonstration 
for  Error  Complaints 

By  BERKELEY  SNOW 

Northwest  Electric  Li(?ht  and  Power 

Association.  Portland.  Ore. 

Complaint  investigators  of  the  Port¬ 
land  General  Electric  Company,  Salem, 
Ore.,  are  equipped  with  three  instru¬ 
ments  which  enable  them  to  show  cus¬ 
tomers  that  their  meters  are  reading 
accurately  and  also  the  amount  of 
energy  consumed  by  any  particular 
appliance.  This  equipment  consists  of 
a  time-and-load  device  composed  of  a 
Telechron  clock  and  a  load  consisting 
of  a  100-watt  and  a  60-watt  lamp, 
either  or  both  of  which  can  be  con¬ 
nected  into  the  circuit.  The  investi¬ 
gator  carries  with  him  a  table  showing 
the  number  of  seconds  required  for 
one  revolution  of  the  disk  of  the  va¬ 
rious  types  of  meters  used  on  the  sys¬ 
tem  for  60-,  100-  and  160-watt  loads. 
By  connecting  this  device  into  the 
circuit,  when  no  other  device  is  run¬ 
ning,  the  complaint  investigator  and 
the  customer  can  both  count  the  num¬ 
ber  of  revolutions  of  the  customer’s 
meter  to  check  it  against  the  table  to 
be  sure  that  the  meter  is  reading 
accurately. 

The  complaint  investigator  also  is 
equipped  with  a  small  portable  watt¬ 
meter  to  show  the  customer  the  load 
of  each  separate  appliance  as  it  is 
frequently  found  that  a  customer  has 
been  misled  intentionally  or  otherwise 
as  to  the  amount  of  power  used  by  the 
appliances  he  has  purchased.  Know¬ 


ing  the  amount  of  energy  the  appli¬ 
ance  uses  and  estimating  the  time  that 
it  is  connected  to  the  circuit,  the  cus¬ 
tomer  himself  can  figure  out  about 
how  many  kilowatt-hours  are  used. 
The  complaint  investigator  also  car¬ 
ries  with  him  a  standard  portable 
watt-hour  meter  equipped  with  attach¬ 
ments  so  that  it  can  be  very  simply 
cut  in  ahead  of  any  appliance  and 
isolating  that  appliance  to  record  its 
actual  consumption  over  a  period  of 
time. 

• 

Manhole  Ventilation 
Rendered  Simple 

By  C.  L.  ABBOTT 

Underground  Department, 
Nebraska  Power  Company,  Omaha 

Manholes  which  house  transformers 
are  built  to  provide  not  less  than  3 
cu.ft.  per  kva.  of  transformer  capacity. 
With  this  cubic  content  and  no  ventila¬ 
tion  other  than  the  few  holes  in  the 
cover  and  the  conduction  of  heat 
through  the  walls  a  subway  trans¬ 
former  will  not  carry  more  than  50 
per  cent  of  its  rating  during  the  hot 
summer  months. 

In  order  that  the  available  capacity 
of  transformers  so  housed  may  be  in¬ 
creased  a  15-in.  tile  ventilating  duct  is 
connected,  as  shown,  with  the  bottom 
of  the  manhole  and  provided  with  a 
ventilating  cover.  A  similar  cover  is 
used  for  the  manhole.  By  this  simple 
method  the  safe  carrying  capacity  of 
transformers  can  be  increased  approx¬ 


'36  ventilating 

24"manhole  frame 
\  with  ventHahng 

_ & _ 

I 

Manhole 

a 

’I 

"15"  sev/er 

[ 

id 

tHe 

Tile  shaft  for  manhole  ventilation 


imately  20  per  cent.  The  cost  is  very 
small,  and  sometimes  will  add  capac¬ 
ity  that  would  otherwise  cost  consider¬ 
able  if  a  new  manhole  had  to  be  built 
to  house  additional  transformers. 

• 

Converter  Becomes 
Dual  Generator 

By  J.  L.  YOUNG 
St.  Marys,  Ohio 

The  supply  of  25-cycle  energy  to  a 
plant  having  been  discontinued,  there 
arose  the  problem  of  obtaining  direct 
current  for  the  operation  of  a  large 
yard  crane  and  25-cycle  alternating 
current  for  several  intermediate-sized 
pump  and  shop  motors. 

Cost  of  replacing  all  motors  would 
have  incurred  considerable  expense, 
especially  for  changing  the  crane. 
Thought  was  then  given  to  the  possi¬ 
bility  of  using  a  60-cycle  motor  to 
drive  a  rotary  converter,  which  had 
previously  run  on  the  25-cycle  current 
and  supplied  direct  current  for  the 
crane,  so  that  both  25-cycle  and  direct 
current  could  be  taken  from  the  ma¬ 
chine.  It  is  a  railway-type  rotary  con¬ 
verter  of  400-kw.  capacity,  operating 
at  terminal  voltages  of  650  volts  d.c. 
and  400  volts  a.c. 

Duty  cycle  studies  showed  the  crane 
load  to  be  about  30  kw.  on  the  d.c. 
side  while  unloading  coal,  but  when 
used  to  switch  loaded  cars  in  the  yard 
it  might  reach  97.5  kw.  The  a.c.  load 
maximum  is  about  23  kva.,  so  that 
the  combined  loading  is  well  within 
the  300  kw.  which  this  machine  should 
be  able  to  carry  as  a  double  current 
generator. 

The  25-cycle,  direct-connected  start¬ 
ing  motor  was  replaced  with  a  large 


Satisfies  customer  about  meter  and  appliance  consumption 

Time-load  device  (left)  which,  used  in  conjunction  with  a  table  giving  the  number 
of  seconds  per  revolution  of  meter  disk  at  60-,  100-  and  160-watt  loads,  allows  the 
customer  to  check  the  accuracy  of  his  meter  personally.  Wattmeter  (center)  and 
portable  watt-hour  meter  (right)  measure  the  consumption  of  Individual  devices. 
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YOU  PROFIT  FROM  OUR  AT 


General  Electric's  Policy 
of  Careful  Attention  to 
Every  Detail— Whether  or 
Not  Visible-ls  Your 
Assurance  that  C-E  Power 
Transformers  Will  Give 
You  Lasting,  High-quality 
Service 


SINCE  its  introduction  twenty  years  ago, 
tiie  concentric  circular-coil  construction 
has  been  a  highly  important  factor  in  the 
successful  operation  of  more  than  66,000,000 
kva  of  G-E  j)ower  transformers. 

Among  the  features  that  are  highly  important 
to  the  user  are: 

h  Freedom  from  corona 

At*  the  transformer  is  completely  free  from  corona 
during  insulation  tests,  the  insulation  is  in  |>erfect 
condition  when  the  unit  is  shipped.  This  assures  a 
high  degree  of  service  reliahility. 


and  maximum  ability  to  handle  emergency  loads. 
In  addition,  the  horizontal  coils  expand  and  con¬ 
tract  uniformly,  thus  preserving  the  high  dielectric 
strength  of  the  insulation. 

3.  Exceptional  mechanical  strength 

Every  turn  is  supported  at  regular  intervals  by 
radial  spacers,  which  form  a  group  of  supporting 
columns  that  hold  the  winding  securely  in  place 
-even  when  the  transformer  is  subjected  to  the 
most  serious  short-circuit  conditions. 

These  are  important  factors  in  the  lasting 
service,  continuity  of  operation,  and  low  main¬ 
tenance  expense  which  characterize  G-E  power 


Free  passage  for  cooling  oil 

1  Imrough  ventilation  results  in  evenly  graded  tem¬ 
peratures  from  top  to  bottom  of  the  transformer. 


transformers.  Ask  the  nearest  G-E  office  for 
further  information,  or  write  General  Electric, 
Dept.  6 A -201,  Schenectady,  N.  Y. 


GENERAL  @  ELECTRIC 
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,(^itNTION  TO  THE  THINGS  YOU  CANNOT  SEE 


Ber*re5tin4)  cK^sf  boii  htgt^  provides 
kvfrai^  fot-  braking  . 


(^uick  Test  for 
Power  Tool  Stators 


Leverage  for  braking  power  is  traiis- 
mitted  from  the  reel  shafts  to  the  reels 
through  bar  arms  attached  to  steel  col¬ 
lars  on  the  shafts  on  the  opposite  sides 
of  the  reels  holding  the  bars  tightly 
against  the  sides  of  the  reels.  Cable 
manufacturers  have  indicated  their 
willingness  to  furnish  wire  on  stand¬ 
ard  reels  having  dimensions  and  shaft 
holes  suitable  for  operation  in  the 

Keel  Rack  rack. 

Speeds  Stringing 

By  CARL  K.  WENZ 

Assistant  Superintendent  of  Construction, 

Oklahoma  Gas  &  Electric  Company 

Many  of  the  hazards  encountered 
with  old-type  wooden  racks  are  over¬ 
come  and  the  operation  of  stringing 
conductors  is  substantially  facilitated  When  it  is  necessary  to  blow  down 
by  the  reel  rack  recently  developed  boilers  continuously,  as  at  Minot, 
for  use  on  the  Oklahoma  Gas  &  Elec-  more  accurate  measurements  of  dis- 
tric  Company’s  system.  Such  essen-  charge  water  than  usual  are  required 
tial  features  as  positive  means  of  se-  if  close  accounting  of  plant  efficiency 
curing  reel  shaft  to  the  rack,  adequate  is  to  be  kept.  At  this  plant,  a  large 
mechanical  brakes  and  means  of  posi-  amount  of  make-up  water  is  needed, 
tive  grounding  for  protection  to  oper-  because  the  plant  delivers  exhaust 
ator  against  electrical  shock  are  em-  steam  for  district  heating,  and  it  must 
bodied  in  its  design,  which  permits  the  be  copiously  treated  before  delivery 
equipment  to  be  operated  at  a  fair  to  the  boilers.  At  times,  during  the 
speed  with  minimum  risk.  coldest  weather,  boiler  make-up  may 

The  equipment  is  designed  particu-  run  to  80  per  cent  and  more.  There- 
larly  to  withstand  exceptionally  rough  fore,  to  keep  the  boilers  clean,  blow- 
field  usage.  The  rack  consists  of  extra  down  must  be  continuous  and  the  dis- 
heavy  pipe  framework  with  welded  charge  water  must  be  watched  closely 
connections.  It  may  be  worked  on  the  as  to  temperature  and  content  in  the 
ground  or  on  a  truck.  Field  expe-  interest  of  efficient  operation, 

rience  indicates  that  operation  from  To  achieve  these  results  it  has  been 
the  truck  body  allows  the  greatest  found  that  a  weir  tank  is  better  than 
economy  improvement  wherever  field  the  usual  water  meter.  The  weir 
conditions  permit  this  arrangement.  makes  more  accurate  measurement  of 
The  braking  mechanism  is  designed  water  flow  and  the  tank  provides  an 
to  permit  one-man  control  of  the  three  excellent  place  for  the  installation  of 
reels  with  any  desired  tension  possible  thermometer  and  hydrometer  for  ob- 
on  wire  at  all  times.  Rollers  with  serving  water  temperature  and  con- 
lubricated  bearings  attached  to  the  tent.  The  maintenance  cost  on  a  water 
frame  base  are  used  to  avoid  tangling  meter  in  this  location  would  l)e  much 
or  wearing  of  wire  as  it  is  unwound.  more  than  on  the  weir. 


pulley  of  the  proper  diameter  ratio  to 
that  of  the  60-cycle  driving  motor 
pulley  so  as  to  keep  the  frequency  at 
25  cycles.  No  changes  in  the  arma¬ 
ture  or  in  the  internal  electrical  cir¬ 
cuits  were  necessary.  Operation  has 
been  satisfactory. 


Weir  Measures 
Boiler  Blow-down 


Section  A-A 


High-frequency  .Ktator  test  assembly 


the  number  of  tools  of  this  type  in  use 
runs  well  up  in  the  hundreds.  And 
repairing  means  testing  when  repairs 
are  finished.  To  facilitate  such  testing 
a  handy  assembly  has  been  made. 

Rotatably  mounted  in  a  vertical  po¬ 
sition  in  the  center  of  a  smooth-topped 
block  of  steel  is  a  standard  high- 
frequency  rotor.  Another  block  of 
steel  rests  upon  the  first  and  is  mov¬ 
able  about  on  its  surface.  The  second 
block  is  cut  out  sort  of  V-shaped  (see 
illustration)  in  the  center  and  up 
through  this  opening  projects  the 
rotor.  The  stator  to  be  tested  is  placed 
down  over  the  rotor  and  is  tightened 
against  the  sides  of  the  V-shaped  open¬ 
ing  in  the  steel  block  by  means  of  a 
hand  screw.  The  block  is  then  moved 
and  adjusted  to  center  the  stator  on 
the  rotor  and  clip  connections  made 
to  the  stator  from  a  reduced-voltage 
60-cycle  supply.  The  r.p.m.  would  be 
too  high  on  the  high-frequencv  line. 
If  the  rotor  turns  the  stator  connec¬ 
tions  are  obviously  O.K. 


^fwnctjbr  hof  viork. 


Pay-out  reels  under  close  control 
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I'/,  fo  200  KVA. 
13,800  Voitt. 


L-M  TRANSFORMERS  EXCEL 
IN  ASSEMBLY  DETAILS! 


INSERTING  INTERLEAVED  TOP  SHEETS  INTO  CORE  LEGS  OF  AN  L-M  TRANSFORMER 


Lo-Hi-Lo  wound  coils  provide  a  wide  separation  between  tank  and  high 
voltage  winding  —  no  danger  of  flashover  from  surges  at  these  points. 

Top  and  bottom  clamps,  securely  connected  by  tie  rods,  facilitate  removal 
of  core  and  coil  assembly.  Cross  channels  at  bottom  prevent  shifting  of 
assembly  in  tank.  Core  clamp  spacers  assure  proper  pressure  on  laminations. 

Ample  insulation  throughout,  between  coils,  core  and  coils,  core  and  clamps. 
All  leads  are  thoroughly  insulated  with  varnished  cambric  tape  and  tubing. 


Oil  treated  maple  blocks  support  15  Kv-a  coils  and  larger,  relieve  them 
from  mechanical  stress,  prevent  distortion  on  short  circuit  in  larger  sizes. 

More  reasons  why  "L-M  TRANSFORMERS 
ARE  BETTER  TRANSFORMERS." 

LINE  MATERIAE 

SOUTH  MILWAUKEE.  WISCONSIN.  U.  S.  A 
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Power  at  Work  in  Industry 


ISew  ideas  caid  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Die  Hardening  Gains 
With  Electric  Heat 


“total  link  arm”  (b)  was  stake-pinned 
and  torch-brazed.  The  driving  force 
necessary  in  pinning  often  changed 
the  slot  dimensions.  Now  the  part 
is  press-fitted  and  electric-furnace 
brazed,  with  the  result  that  time  is 
saved  and  strength  increased.  The 
“handle  hub  and  driving  arm”  (c) 
assembly  was  formerly  held  together 
by  four  riveted  pins,  which  sometimes 
loosened  and  resulted  in  service  com¬ 
plaints.  The  parts  of  the  assembly 
are  now  press-fitted,  spotted  and  elec¬ 
tric-furnace  brazed,  and  as  a  result 
rejects  are  entirely  eliminated  and 
service  costs  reduced. 

The  “handle  drive  shaft”  assembly, 
previously  spot-welded  and  torch- 
brazed,  is  now  press-fitted  in  position 
and  electric-furnace  brazed.  With 
the  electric-furnace-brazed  assembly 
strength  is  greatly  improved  and  free¬ 
dom  from  complaint  on  vibration- 
loosened  joints  realized. 


from  the  lead-pot,  they  must  be  drawn 
in  the  electric  salt  pot  in  order  that 
a  tough  interior  grain  structure  may 
be  secured. 

Electrical  controls  on  all  three  fur¬ 
naces  insure  the  constant  and  accurate 
supply  of  heat  which  is  essential  to  the 
satisfactory  production  of  the  dies, 
1,440  deg.  F.,  for  hump  furnace  and 
lead-pot;  420  deg.  F.  for  the  salt  pot. 
The  associated  lead-pot  operates  at 
230  volts,  17  kw.  and  handles  32  to 
48  dies;  the  salt  pot  for  drawing  takes 
15  kw.  at  230  volts. 


Manufacture  of  thread-cutting  dies 
introduces  many  special  heat-treating 
problems  because  of  the  sharp  inner 
edges  between  the  teeth  which  cut  the 
threads  and  the  proneness  of  the  dies, 
if  not  properly  heat-treated,  to  crack 


Small  Parts  Brazed 
in  Batch  Furnace 


Through  the  use  of  a  small  batch- 
type  electric  furnace  for  controlled- 
atmosphere  copper  brazing  of  more 
than  150  machine  parts  for  adding  and 
accounting  machines  the  Dalton- 
Powers  Division  of  Remington  Rand, 
Inc.,  is  making  substantial  savings  in 
production  and  service  costs. 

As  long  as  the  “tabulator  subtraction 
wheel”  (a)  was  fabricated  by  riveting, 
it  was  the  source  of  many  service  com¬ 
plaints.  Now,  spotted  in  position  and 
electric-furnace  brazed,  its  strength  is 
materially  increased.  Formerly  the 


Electric  hump  furnace  for  hardening 
dies  draws  4.8  kw.  at  230  volts 

It  accommodates  from  12  to  56  dies  at  a 
charge. 


along  one  or  more  of  the  inside 
V-grooves.  The  quantity  production 
of  these  pipe-fitting  dies  would  be 
extremely  difficult,  if  not  impossible, 
without  closely  controlled  electric 
heat. 

Preliminary  hardening  operation  at 
the  Oster  Manufacturing  Company, 
Cleveland,  Ohio,  is  handled  in  either 
an  electric  hump  furnace  or  an  elec¬ 
tric  lead-pot.  The  hump  furnace  is 
used  for  those  dies  which  can  be  han¬ 
dled  satisfactorily  without  breakage  in 
baskets.  Dies  which  require  unusual 
care  are  given  their  preliminary  heat- 
treating  in  the  lead-pot.  Whether  the 
dies  come  from  the  hump  furnace  or 


General  Electril 

Accounting  machine  parts  brazed  electrically  in  small 
batch-type  electric  furnace 

Riveted  assembly  replaced  by  furnace  brazing  in  General  Electric  controlled-atmosphere 
copper-brazing  furnace  and  a  G.E.  combustion-type  furnace-atmosphere  controller. 
Furnace,  12  in.  wide  and  6  in.  high,  has  a  heating  chamber  38  in.  long  and  a  cooling 
chamber  60  in,  long.  It  is  rated  at  20  kw. 
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To  change  batteries,  it  is  only  necessary  to 
push  the  discharged  one  from  the  truck  to 
the  skid,  wheel  it  to  the  charging  panel, 
and  slide  the  freshly  charged  battery  into 

its  place. 


Continuous  24-hour  materials  handling  service 

with  EXIDE-IRONCLAD  BATTERIES 


Many  plants  running  two  or  more  shifts 
a  day  have  learned  that  they  need  sacri¬ 
fice  none  of  the  performance,  safety  and  econ¬ 
omy  provided  by  battery-powered  electric 
industrial  trucks  .  .  .  that  two  sets  of  Exide- 
Ironclad  Batteries  a  day  will  keep  a  truck 
in  continuous  productive  operation. 

Changing  batteries  takes  less  than  five 
minutes.  Skids  are  used,  of  the  same  height 


as  the  bottom  of  the  battery  compartment  of 
the  truck.  It  is  easy  to  slide  an  Exide-lronclad 
from  the  truck  to  the  skid,  and  vice  versa. 
The  battery  remains  on  the  skid  during  charge. 

In  an  actual  test  recently,  two  Exide-lron¬ 
clad  Batteries,  Type  18  TLM  21,  were  changed 
with  an  overhead  chain  hoist  in  1  minute, 
39  seconds. 

Batteries  are  the  safest,  most  dependable 
and  economical  source  of  power  available  for 
all  types  of  industrial  trucks  and  tractors.  And 
Exide-lronclad  Batteries,  because  of  their 
extreme  ruggedness  and  special  construction, 
give  years  of  trouble-free,  day  in  and  day  out 
service  in  heavy  duty  work,  where  cycle 
follows  cycle  of  discharge  and  charge. 

Write  for  free  booklet,  "Facts  for  Con¬ 
sideration  in  Selecting  a  Battery.” 

THE  ELECTRIC  STORAGE  BATTERY  CO.,  Philadelphia 

The  World’s  Largest  Manufacturers  of  Storage  Batteries  for  Every  Purpose 
Exide  Batteries  of  Canada,  Limited.  Toronto 
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Fireproof  Portable 
Power  Vault 


Extra  food  eaten  in  the  lighted  pens  type  which  was  installed  in  1876  and 

amounted  to  8  cents  per  bird  and  a  5,000,000-gal.  steam  turbine  pump 

lighting  cost  4  cents.  The  greater  purchased  in  1926.  Age  of  the  Leavitt 

value  of  the  “illuminated”  eggs  for  unit  and  the  intensive  service  imposed 

the  year  exceeded  the  cost  of  feed  and  in  recent  years  upon  the  turbine  pmnp 

light  by  just  about  $100,  or  more  than  made  it  advisable  to  modernize  the 

$1  per  bird.  The  original  article  em-  plant,  and  this  has  been  done  with  the 

phasized  the  superiority  of  both  dusk  co-operation  of  the  municipal  authori- 

and  dawn  extension  of  the  “daylight”  ties  and  the  power  engineering  staff  of 

over  the  dawn  practice  alone.  A  high  the  New  England  Power  Company  sys- 

protein  mash  and  a  thirteen-  to  four-  tern.  Energy  is  supplied  by  the  I.aw- 

teen-hour  day  seem  to  give  optimum  rence  Gas  &  Electric  Company, 

results  for  well-bred,  healthy  pullets  The  motor-driven  units  were  fur- 
of  early  maturity.  Extending  the  day  nished  by  the  Fairbanks-Morse  com- 

of  breeding  pullets  is  stated  to  have  pany  and  the  switching  equpiment 

no  harmful  effects  if  they  are  relieved  by  the  General  Electric  Company.  To 

of  production  before  the  breeding  insure  maximum  reliability  in  elec- 

season.  trical  supply,  the  Lawrence  company 

•  serves  the  pumping  station  by  two 

2,300-volt  feeders  run  to  the  installa¬ 
tion  by  different  routes  from  its  down¬ 
town  generating  and  substation.  A 
third  energy  supply  is  available  at  the 
pumping  plant  by  a  13-kv.  line  which 
Enabling  the  city  water  pumping  passes  it  before  going  into  the  heart 

service  at  Lawrence,  Mass.,  to  meet  of  the  city.  Wire-to-water  efficiency  of 

present-day  requirements  of  reliability  the  electric  pumping  units  is  about  82 

and  unit  efficiency  two  6,000,000-gal.-  per  cent  and  the  long-hour  usage  of 

per-day  centrifugal  pumps,  each  direct-  the  demand  enables  the  load  to  he 

driven  by  a  250-hp.,  2,300-volt  syn-  served  at  a  favorable,  although  not  an 

chronous  motor  at  1,800  r.p.m.  have  off-peak,  rate,  the  power-factor  correc- 

recently  been  installed  by  the  munic-  tion  possibilities  also  being  taken  into 

ipality.  This  speed  enabled  the  units  account.  The  motors  are  rated  at  100 

to  be  built  compactly  and  the  space  per  cent  power-factor.  The  installa- 

occupied  is  so  small  that  they  are  lo-  tion  is  flexible  and  advantageous  from 

cated  in  the  basement  of  the  pumping  the  standpoint  of  meeting  fire  hazards 

station.  The  plant  has  been  utilizing  and  has  been  greatly  simplified  in 

a  duplex  steam  pump  of  the  Leavitt  operation  in  becoming  modernized. 


Electric  Service 
Modernizes  Plant 


Photo  hy  Metropolitan  Water  DUtriet 

Transformer  vault  on  wheels  serves 
tunnel-digging  equipment 


In  driving  the  tunnels  of  the  Metro¬ 
politan  -Water  District  Aqueduct  from 
Boulder  Dam  to  Los  Angeles,  one  of 
the  contractors  has  developed  a  fire¬ 
proof,  portable  transformer  vault.  A 
concrete  chamber  housing  the  trans¬ 
former  is  mounted  on  a  mine  car  chas¬ 
sis.  Power  leads  are  connected  through 
the  receptacle  shown  on  the  side  of 
the  housing.  As  the  work  progresses, 
the  car  is  moved  forward  in  the  tun¬ 
nel,  its  mobility  and  the  flexible  cable 
leads  providing  a  convenient  and 
quickly  available  source  of  power. 
The  fireproof  construction  of  the  hous¬ 
ing  minimizes  the  fire  and  explosion 
hazard  in  a  confined  space. 


Egg  Returns  Raised 
With  Pen  Lighting 


Dusk  to  7  p.rn.  and  5  a.m.  to  day¬ 
light  illumination  of  a  pen  with  95 
pullets  gave  2,053  more  eggs  in  No- 
\ember  and  December,  when  prices 
are  highest,  than  from  the  same  num- 
l>er  of  birds  in  an  unlighted  pen.  For 
the  year  the  difference  was  about  the 
same,  18.555  against  15,561,  because 
the  unlighted  pens  turned  out  nearly 
1.800  eggs  more  than  the  lighted  ones 
in  March  and  April  when  prices  are 
lowest  and  production  naturally  great- 
e.'it.  This  information  was  abstracted 
in  the  Ontario  Hydro  Bulletin  of  No- 
\eml)er  from  Rural  Electrification. 


New  motor-driven  purnp^  utilize  basement  space  in  superseding 
steam-driven  equipment 

PviinpiiiK  service  operates  against  a  total  head  of  about  195  ft.  and  the  estimated 
annual  energy  consumption  is  about  1,500,000  kw.-hr.  Water  is  supplied  by  tbe 
Merrimac  Kiver  to  a  modern  filtration  plant,  from  which  it  is  delivered  to  the 
pumping  station,  thence  being  forced  into  a  40,000.000-gal.  reservoir  througli  a 
.lO-in.  main.  Pumping  installation  operates  at  present  about  22  hours  per  day 
and  the  cost  of  the  new  electrical  pump  and  control  etiuipment  was  about  $12, "00. 
or  $1,000  per  million  gallons  of  capacity. 
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ion  can  rednce  insnlator 
breakage  to  a  niiniinnni 

Insulator  breakage — whether  accidental  Ij 
or  malicious — is  expensive,  but  it  is  also  " 
largely  avoidable.  In  many  cases  where 
the  ordinary  insulator  breaks,  Locke  In¬ 
sulators  continue  to  operate  unharmed, 
minimizing  maintenance  and  replace¬ 
ment  costs,  and  safe-guarding  your  lines 
against  expensive  outages. 

I 

It  is  no  accident  that  Locke  Insulators 
are  so  much  stronger.  Their  high  re-  i 
'  sistance  to  breakage  is  the  direct  result 
;  of  years  of  intensive  ceramic  research.  j 

.  I\or  is  it  an  accident  that  Locke  Insu-  | 
lators  are  preferred  by  so  many  utilities.  | 

Their  own  service  rt^cords  have  definitely  ! 
shown  them  that  Locke  Insulators  are 
easier  to  handle,  save  time  and  give  addi¬ 
tional  years  of  satisfactory  service. 


LOCKE-! 

PORCELAIN  INSULATORS 

^OCKE  INSULATOR  CORPORATION  BALTIMORE  /MARYLAND 
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New  Engineering  Ideas 

Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  fields  the  factory  and  the  laboratory 


Power  Control  Panel 
Speeds  Thermal  Test 

By  c.  E.  WEINLAND 

•Tohns-Manville  Research  Laboratories 

T(»  expedite  the  task  of  making  a 
large  number  of  simultaneous  tests  to 
determine  the  thermal  conductivity  of 
low-temperature  heat  insulation  mate¬ 
rials  engineers  at  the  Johns-Manville 
research  laboratories  have  developed 
and  are  using  a  single  central  instru¬ 
ment  and  control  board  from  which  it 
is  possible  to  measure  and  control  all 
electric  power  consumed  with  speed 


AmpS'~.Waihl/Tesi 


Pofeniial  Plug 


'Reaol 


Switch  (1),  located  on  *  *  JJ  *•  J 

main  switchboard,  is  W  W 

connected  in  series  with  i  ^  ^  ® 

heater  units,  and  when  It  t  »r|  t 

closed  shunts  out  all  - ^ — r 

current  instruments.  _ ^ 

Closinp  switch  (2)  - 

I>ermits  voltape  read-  _ 

inps  to  be  taken  either 

with  or  without  wattmeters  in  the  circuit. 
Switch  (3)  closes  potential  circuit  of  watt¬ 
meters  and  permits  readings  of  watts  to  be 
taken  when  switch  (1)  is  open  and  switch 
( 4 )  is  in  position  to  shunt  out  ammeter. 
Switch  (5)  is  used  only  to  determine  watt¬ 
meter  polarity  and  is  generally  closed  in 
the  read  position.  The  correct  wattmeter 
scale  is  picked  by  the  selector  switch  in  the 
potential  circuit.  Wattmeter  current  coils 


Wrliing 

space 


Coil  Grounds  Reduced 
in  Old  A.C.  Contactor 


are  connected  in  series  or  parallel,  as  de¬ 
sired,  by  use  of  a  two-position  block  shown 
at  (c),  W'hich  meshes  with  switch  jaws  on 
the  current  binding  posts  of  each  meter. 


Bv  A.  C.  SACHSE 

Dodge  Division,  Chrysier  Motors, 
Detroit,  Mich. 

Characteristically,  an  alternatin': 
current  electromagnet  is  a  violent  per¬ 
former.  For  a  given  strength  of  me 
chanical  pull  the  direct-current  mag 
net  is  smooth,  almost  suave,  in  opera 
tion  in  comparison  with  the  smashing 
abruptness  of  its  alternating-current 
brother.  This  is  the  reason  why  d.r. 
is  mostly  preferred  for  solenoid  oper 
ation.  But  a.c.  contactors  have  long 
been  regularly  used;  for  example,  m 
our  old  electric  furnace  in.-itallation? 
they  are  made  in  the  form  of  double 
solenoids.  This  type  of  contaetor 
magnet,  numerously  operating  in  the 
Dodge  plant  of  the  Chrysler  Motor 
Corporation  at  Detroit,  was  persist 
ently  troublesome,  with  frequent  fail¬ 
ures  due  to. grounding. 

The  cause  was  plain.  The  violence 
of  a.c.  operation  caused  the  joints  ami 
bearings  to  become  sloppy, 
result  that  the  armature  core,  hurrying 
to  close,  would  skin  the  tape  and  var- 


Test  board  and 
movable  in- 
slrurntnl  table 
used  in  mak¬ 
ing  eonduetiv- 
ity  determina¬ 
tions 

Insert  shows 
test  units  in  ad¬ 
jacent  room. 
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#  The  new  Hemingray  Brass  Bushed 
Glass  Insulators  meet  all  the  exact¬ 
ing  requirements  of  rural  electrifi¬ 
cation  because  of  their  greater 
strength,  the  uniform  contact  of 
their  perfect  threads  and  protection 
against  pin  expansion.  All  styles  for 
primary  and  secondary  insulation. 
Clear  or  brown  glass.  Ratings  up  to 
15,000  volts.  Write  for  samples. 
Owens-Illinois  Glass  Company, 
Hemingray  Division,  Muncie,  Ind. 


"LINE  UP" 

with  these  Hemingray  Advantages 


1.  Brass  bushed  smooth  threads 
for  insulator  pin. 

2.  Greater  mechanical  strength. 

3.  Sustained highdielectricstrength. 

4.  Unaffected  by  sudden  temper¬ 
ature  changes. 

5.  Withstand  maximum  insulator 
pin  expansion. 


6.  Never  age  or  deteriorate. 

7.  Controlled  uniformity  of  product. 

8.  All  surfaces  impervious  to 
moisture. 

9.  Tougher— withstand  rough 
handling. 

10.  Clear  and  flawless  for  easy  in¬ 
spection. 


HEHIS«II@RAY  ^  INSULATOR 
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nish  off  the  inside  of  one  of  the  coils. 
Efforts  to  mitigate  the  trouble  by 
closer  inspection  and  maintenance  and 
by  changes  designed  to  strengthen  the 
solenoid  and  core  assembly  were  not 
particularly  effective  and  it  was  de¬ 
cided  finally  to  redesign  the  solenoid, 
to  wind  it  on  a  sturdy  rectangular 
tube  of  aluminum  split  lengthwise  to 
prevent  heating.  The  inside  of  the 
winding  is  now  protected  by  more 
than  a  brittle  shell  of  tape  and  varnish 
and  contactor  grounds  have  ceased  to 
be  common  troubles  in  electric  fur¬ 
nace  operation  in  the  Dodge  plant. 

• 

Mercurous  Nitrate 
Test  Wrongly  Used 

For  checking  purchases  of  con¬ 
denser  tubes,  line  connectors  and  other 
materials  and  devices  made  of  copper 
alloys,  some  power  companies  are 
using  the  mercurous  nitrate  test.  This 
test  has  been  made  a  part  of  most  cop¬ 
per  alloy  specifications  in  order  to 
make  sure  that  the  tensile  stresses  have 
been  properly  relieved  in  rods,  wire, 
sheets,  tubes,  shapes,  etc.,  before  the 
material  is  shipped.  It  is  purely  and 
only  a  qualitative  test,  designed  to  dis¬ 
close  the  presence  or  absence  of  a  con¬ 
dition.  However,  certain  engineers  not 
familiar  with  the  details  are  attempt¬ 
ing  to  use  it  quantitatively.  This  is  a 
grave  mistake,  because  the  test  was 
never  intended  for  quantitative  work 
and  can  never  be  properly  used  for 
this  purpose,  according  to  H.  C.  Jen- 
nison,  American  Brass  Company,  who 
says: 

Some  engineers  are  trying  to  use  the 
mercurous  nitrate  test  quantitatively  by 
placing  certain  devices  under  tension  and 
then  immersing  the  various  articles  in  the 
solution,  attempting  to  apply  the  same  ten¬ 
sion  in  every  case,  and  if  one  article  cracks 
before  another  under  these  conditions,  they 
are  interpreting  the  results  as  indicating 
that  one  is  better  than  the  other.  Some  of 
the  articles  being  incorrectly  tested  in  this 
manner  are  designed  to  resist  stresses  and 
atmospheric  corrosion  in  the  field  and  they 
do  not  come  in  contact  with  mercury  in 
service.  When  such  articles  contain  80  per 
cent  or  more  of  copper  they  do  not  fail  by 
season  cracking  or  corrosion  under  condi¬ 
tions  of  atmospheric  exposure.  When  one 
uses  the  mercurous  nitrate  test  quantitatively, 
the  results  are  not  only  in  error  but  very 
much  misleading. 

Various  devices  which  are  being  immersed 
in  the  test  solution  for  unusually  long  times 
are  really  manufactured  for  resisting  atmos¬ 
pheric  corrosion  under  service  conditions 
and  not  to  resist  the  long-time  action  of 
mercurous  nitrate,  which  is  extremely  cor¬ 
rosive  and  destructive  to  all  copper  alloys. 
Every  one  agrees  that  a  service  test  is  the 
most  valuable  type  one  can  apply.  There 


never  has  been  a  laboratory  accelerated  test 
devised  which  is  equal  to  a  service  test.  It 
is  difficult  to  understand  why  engineers  are 
attempting  to  evaluate  different  alloys  by 
their  relative  behavior  in  mercurous  nitrate 
for  long  periods.  Conclusions  derived  from 
such  tests  are  without  value  for  predicting 
the  behavior  of  alloys  of  high  copper  con¬ 
tent  under  service  conditions  of  atmospheric 
exposure. 

• 

Battery  Charger 
for  Small  Stations 

By  H.  L.  SAMPSON 
Southern  California  Edison  Co.,  Ltd., 

Los  Angeles,  Calif. 

For  furnishing  direct  current  for 
tripping  circuit  breakers  in  small  sta¬ 
tions  it  is  common  practice  to  u%e  a 
low-voltage  storage  battery.  Some 
type  of  trickle  charge  is  necessary  to 
keep  the  battery  in  the  best  condition 
and  the  Southern  California  Edison 
Company  has  developed  an  arrange¬ 
ment  using  a  standard  type  83  radio 


Types  of  battery  chargers 
for  small  stations 


(a)  Simple  battery  charger  uses  type  83 
radio  tube,  a  filament  transformer  and  a 
standard  Mazda  lamp  for  varying  resist¬ 
ance. 

(b)  More  complete  battery  charger,  with 
a  tapped  transformer  for  varying  the  charg¬ 
ing  rate,  but  using  standard  radio  parts  for 
simplicity  and  economy, 

tube  which  has  proved  both  econom¬ 
ical  and  satisfactory. 

A  simple  diagrammatic  arrange¬ 
ment  (illustration  a)  of  equipment 
has  been  used  in  several  instances  and 
is  entirely  satisfactory  where  there  is 
no  need  for  finer  steps  in  the  variation 
of  charging  rates  than  can  be  obtained 
by  changing  the  lamp  in  the  center 
leg  of  the  a.c.  circuit  and  where  there 
is  no  objection  to  the  direct  connection 
of  the  battery  to  the  station  light  and 
power  supply.  The  rectifier  tube  is  a 
standard  radio  tube  and  the  filament 
transformer  is  the  same  kind  as  used 
in  radio  sets  and  is  rated  at  115/5 
volts,  3.5  amp.  The  type  83  tube  will 
supply  up  to  i  amp.  continuously  and 
the  charging  rate  can  be  varied  by 


using  different  lamps  for  varying 
resistance. 

Illustration  (b)  shows  the  connec¬ 
tion  of  a  charger  panel  as  generally 
used.  A  voltmeter  has  been  added 
and  a  special  transformer  having  pri- 
mary  taps  to  change  the  charging  rate 
is  used.  When  this  arrangement  is 
used  with  a  32-volt  battery  the  plate 
supply  winding  is  rated  at  120  volts 
and  the  primary  at  145  volts  with  five 
taps  in  five-volt  steps  below  this  fig¬ 
ure.  A  radio-type,  multi-point  switch 
is  used  for  changing  the  taps  and 
standard  toggle  switches  for  the  a.c. 
and  d.c.  circuits.  By  mounting  the 
tube  sockets  on  the  transformer  back 
of  a  10x6-in.  panel  the  whole  assembly 
can  be  made  very  compact  yet  still 
accessible. 

• 

New  Non-Metallic 
Wiring  System 

“It  is  difificult,  if  not  impossible,  to 
receive  an  electrical  shock  from  any 
part  of  the  new  system.  Persons  can 
apply  their  bare  hands  to  the  cable, 
outlet  boxes,  box  covers,  switch  covers, 
or  receptacles  with  no  hazard,  since 
all  parts  are  non-conducting  and 
shock-proof.”  In  these  words  V.  M. 
Murray  and  L.  C.  Larson  of  the  Col¬ 
lege  of  Engineering,  University  of 
Wisconsin,  described  “An  improved 
non-metallic  sheathed  wiring  installa¬ 
tion  for  rural  buildings,”  at  the  re¬ 
cent  convention  of  the  technical  and 
operating  section,  Wisconsin  Utilities 
Association. 

“Farmers  well  know  the  corrosive 
effects  found  in  barns,  creameries  and 
buildings  containing  ammonia  vapors 
and  high  humidity  conditions.  Such 
conditions  frequently  limit  the  life  of 
metal-clad  systems  or  wiring  to  five  or 
six  years.  The  absence  of  metal 
sheaths  in  the  new  system  developed 
at  the  University  of  Wisconsin  should 
extend  the  life  of  the  wiring  to  fifteen 
or  twenty  years. 

“The  electrical  conductors  used  in 
the  new  system  are  in  the  form  of  a 
non-metallic  sheathed  cable,  approved 
by  the  National  Board  of  Fire  Under¬ 
writers.  A  new  line  of  outlet  boxes, 
made  entirely  of  heavy  porcelain,  w 
used  to  replace  the  customary  iron 
outlet  boxes.  This  combination  of 
non-metallic  sheathed  cable  and  non¬ 
conducting  porcelain  outlet  boxei 
makes  a  system  which  is  non-corrosive, 
shock-proof  and  economical.” 
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NOT  A  SINGLE  FAILURE 


MOLONEY  ELECTRIC 
COMPANY  is  able  to  point 
witb  pride  to  its  enviable 
record  in  the  power  trans¬ 
former  field. 

Over  a  long  period  of  years 
with  thousands  of  power 
transformers  in  service,  on 
lines  of  69,000  volts  and 
above,  Moloney  has  never 
had  one  case  of  failure.  This 
remarkable  record  is  not  ac¬ 
cidental  but  is  the  result  of 
liberal  design  and  scrupu¬ 
lous  care  in  production. 

Continuity  of  service  is  ob¬ 
tained  in  Moloney  Trans¬ 
formers  by  the  use  of  uni¬ 
form  high  grade  materials, 
experienced  designing  and 
careful  workmanship.  These 
three  factors  combine  to 
give  a  product  that  is  per¬ 
fect  in  every  detail. 

Moloney  Power  Transform¬ 
ers  are  your  insurance  for 
continuous  service. 


A  20,000  KVA,  Two-winding  MOLONEY 
Transformer,  60  cycle,  three  phase,  132,000 
volts  high  to  6600  volts  low.  This  trans¬ 
former  is  23  ft.  high  and  weighs  87  tons. 


MOLONEY  ELECTRIC  CO. 

ST.  LOUIS,  MO. 
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Green  Pine  Poles 
Treated  in  Field 

[Continued  from  page  25] 

were  30  or  35  ft.  long  and  ranged  in 
size  from  A.S.A.  Class  4  to  Class  7, 
the  majority  being  Class  7.  These 
poles  were  treated  primarily  to  deter¬ 
mine  the  effectiveness  of  the  treatment 
and  costs  were  of  secondary  impor¬ 
tance;  consequently,  no  reliable  fig¬ 
ures  are  available  for  comparison 
with  other  methods  of  treatment.  It 
is  obvious,  however,  that  at  locations 
remote  from  treating  plants  and  where 
pine  or  other  suitable  pole  timber  is 
grown  this  method  of  treatment  de¬ 
serves  consideration. 

Treatment  was  undertaken  solely  as 
an  experiment  and  the  poles  have  not 
yet  been  in  service  a  suflBciently  long 
time  to  draw  any  definite  conclusions 
as  to  its  effectiveness.  Information 
received  from  other  companies  (lo¬ 
cated  in  Germany)  which  have  used 
similar  preservatives  indicated  that 
they  give  good  protection.  Test  bor¬ 
ings  indicated  that  good  penetration 
was  secured  in  the  poles  treated.  The 
combination  of  a  good  preservative 
and  satisfactory  penetration  should  re¬ 
sult  in  serviceable  poles.  Preservative 
compounds  used  were  furnished  by  the 
Osmose  Corporation  of  America, 
which  also  supervised  the  application. 
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rUT  SOME  CLOTHES 
ON  YOUR  METERS. 


Power  Manual  Lists 
Data  About  Poland 


Superior  Meter 
ENCLOTHESURE  tailors 
can  make  your  NAKED 
meters  modest. 


Continuing  the  serial  publication  of 
the  “World  Power  Manual  and  Electrical 
Exporters’  Handbook,”  the  Electrical 
Division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Department  of 
Commerce,  has  just  issued  the  section 
on  Poland.  This  is  the  fifteenth  section 
to  be  published.  Previously  issued  sec¬ 
tions  dealt  with  Ecuador,  Germany. 
Greece,  the  Philippines,  Portugal.  United 
Kingdom,  Irish  Free  State,  Panama  and 
Canal  Zone,  Albania,  Bulgaria,  Argen¬ 
tina,  Australia,  New  Zealand  and  Can¬ 
ada.  Aside  from  information  on  llw 
kind  of  current  in  each  city,  the  “Man¬ 
ual”  gives  various  data  on  the  electrical 
industry  in  the  countries  listed. 

This  series  should  be  of  value  to  manu¬ 
facturers,  exporters  and  others  who  are 
often  confronted  with  questions  as  to  the 
type  of  service  in  various  foreign  cities- 
For  local  dealers  it  is  useful  in  selling 
appliances  to  be  sent  abroad  as  gifts  or 
used  while  traveling. 

For  countries  not  yet  reached  in  the 
serial  publication  data  are  available  m 
the  form  of  special  circulars  heretofore 
issued  by  the  division. 


Ask  for  Bulletin  No,  333 


Been  at  it  Since  1920 
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System  Revision 
Solves  Problems 

[Continued  from  page  27] 

of-way  cannot  cause  an  outage  of  more 
than  one  plant.  The  accompanying 
table  shows  the  difference  in  operating 
capacity  lost  due  to  a  simultaneous 
short  circuit  on  lines  located  on  one 
right-of-way  with  the  new  and  the  old 
arrangements. 

It  is  apparent  from  statistics  of 
short  circuits  on  the  lines  and  of 
equipment  failures  that  age  of  the 
equipment  is  becoming  a  factor  in  the 
operation  of  Big  Creek.  During  the 
22  years,  1913  to  1934,  there  were  39 
short  circuits,  or  an  average  of  1.77 
a  year.  Of  these,  30  took  place  after 
the  system  voltage  was  raised  from 
150  to  220  kv.,  or  an  average  of  2.5 
a  year.  The  ratio  of  electrical  equip¬ 
ment  failures  to  short  circuits  on  the 
lines  was  two  to  five.  Fig.  2  shows 
the  number  of  short  circuits  by  years, 
the  black  area  being  short  circuits 
due  to  electrical  equipment  failures. 
Measures  to  insure  uninterrupted 
service  seem  therefore  to  be  quite 
timely. 

Changing  of  line  connections  and 
relay  equipment  was  carefully  planned 
in  order  to  minimize  line  and  equip¬ 
ment  outages.  All  preliminary  work 
was  completed  in  advance  and  the 
actual  change-over  was  made  within 
a  period  of  two  weeks.  During  this 
period  Big  Creek  No.  2A  was  out  of 
service  for  36  hours  and  Big  Creek 
Nos.  1  and  2  approximately  twelve 
hours  each.  At  no  time  was  the  oper¬ 
ating  capacity  of  Big  Creek  limited  to 
less  than  240,000  kw.  Due  to  sub¬ 
normal  water  resources  during  the 
year  1934  the  output  of  Big  Creek  was 
limited  in  normal  operation  and  the 
limitation  of  capacity  due  to  work  of 
change-over  did  not  interfere  with 


system  operation. 

The  cost  of  making  the  changes  in 
transmission  lines,  power  houses  and 
protective  equipment  is  justified  by 
the  following:  (1)  The  improvement 
■n  operating  conditions  and  the  in- 
reased  reliability  of  service  resulting 
Irom  the  rearrangement;  (2)  time  of 
clearing  faults  has  been  reduced  to  a 
point  where  the  damage  resulting 
Irom  equipment  failures  should  be  re- 
Uccled  in  lower  maintenance  costs; 

limiting  the  loss  of  capacity  dur- 
'"b  short  circuits  reduces  the  possi- 
of  system  outages  and  the 
^^^•^^sponding  loss  of  revenue;  (4) 
ber  distribution  of  loading  on  the 
results  in  reduced  line  losses. 


WkMSteat 

A  PoU? 

You’d  be  surprised!  Here’s  a  thief  the  G-men  can’t  touch 
...  an  insidious  robber  who  works  twenty-four  hours  a 
day  .  .  .  and  he’s  taking  years  of  service-life  from  your 
standing  poles.  Who  is  this  Raffles?  He  is  DECAY  .  .  . 
decay  that  eats  away  at  and  below  the  groundline.  What’s 
there  to  do  about  it?  Pass  another  law?  No!  Investigate 
the  OSMOSE  PROCESS  for  the  preservation  of  standing 
poles  ...  a  guaranteed  treatment  that  will  check  decay 
and  prevent  further  decay  ...  a  process  simple  in  its 
application  and  surprisingly  low  in  cost. 

•  •  • 

Write  for  the  new  descriptive  booklet 
"The  Osmose  Process  for  the  Preservation 
of  Standing  Poles  and  Piling.*’ 


OSMOSE  CORPORATION 
OF  AMERICA 

BUFFALO,  N.  Y. 
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Building  Up  the  Load 

New  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial^  commercial  and  domestic  customers 


Children  Select 
20  Foot-Candles 


candles,  obtained  from  wholly  indirect  chusetts  survey  conducted  by  the  Fed- 
luminaires,  is  automatically  main-  eral  Emergency  Relief  Administration 
tained  by  photronic  cell  control.  of  that  state. 

Stated  amounts  which  could  be 
made  as  monthly  payments  vary  be¬ 
tween  $1  and  $10  per  month  gen¬ 
erally,  with  a  few  reaching  $12  to 
$15,  according  to  the  report.  The  re¬ 
sulting  average  per  month,  which 
varies  only  slightly  between  counties, 
is  between  $3.25  and  $3.75,  or  $39  to 
$45  annually.  These  figures  are  for 
all  classes  of  prospective  customers. 
The  accompanying  chart  shows  the 
complete  breakdown. 


By  A.  J.  HOFFMAN 

Electrical  Engineer  Board  of  Education, 

City  of  Chicago 

Comprehensive  tests  conducted  by 
the  Chicago  Board  of  Health,  in  which 
more  than  100,000  school  children 
were  examined,  indicated  that  between 
18  and  19  j)er  cent  have  defective 
vision.  Consideration  of  this  condition 
was  an  important  factor  in  the  illumi¬ 
nation  design  of  the  recently  com¬ 
pleted  Oakenwald  elementary  school. 

The  level  of  lighting  intensity,  of 
which  the  classrooms  in  this  school 
are  the  first  exponents,  was  chosen 
after  a  general  investigation  in  the 
public  schools  in  which  the  children 
selected  the  intensity  which  they  felt 
was  most  comfortable  and  desirable. 

The  median  value  selected  was  slightly 
above  20  ft. -candles. 

In  older  schools  artificial  light  in¬ 
tensities  range  from  2  to  5  ft. -candles, 
while  natural  illumination  might  be  What  the  farmer  can  afford  to  pay 
as  high  as  100  ft. -candles  near  the  for  electric  service  is  of  fundamental 
windows,  dropping  to  about  four  on  interest  to  rural  line  builders.  A  spe- 
the  row  of  seats  farthest  from  them,  cific  item  requesting  this  information 
In  the  Oakenwald  school  installation  was  included  in  the  data  requested  of 
the  designed  intensity  of  about  19  ft.-  rural  service  prospects  in  the  Massa- 


Rural  Service  Bills 
to  Fit  Farm  Budgets 


Total  Customers- 5,474 


Average  Monthly 
— Revenue-i  3.50 


Rural  Line 
Unit  Costs 


1  2  3  4  5  67  89  101112131415 
Revenue  per  Month-  Dollars 


Rural  electrification  was  found  to 
entail  a  cost  of  $500  per  customer  in 
a  recent  investigation  of  potential  ex¬ 
tensions  in  Massachusetts.  The  com¬ 
pany’s  share  of  this  would  be  74  per 
cent,  while  the  customer’s  expense  for 
his  part  of  the  installation  would  be 
26  per  cent.  The  survey  revealed  the 
following  unit  values: 

Customers  per  mile .  r  t 

Company  cost  per  mile  . $1,750.00 

Company  cost  per  customer .  370.00 

Wiring  investment  per  customer  .  .  133.00 

Appliance  investment  per  customer  112.00 
Annual  revenue  per  customer  ....  39.30 

Company  investment  per  dollar  of 

annual  revenue  .  9.40 

These  ratios,  necessarily,  apply  only 
to  the  particular  survey,  but  they  serve 
to  indicate  what  may  be  expected 
under  comparable  conditions  else 
where.  Additional  details  were  given  in 
the  Electrical  World  of  September 
28,  1935,  page  52,  and  October  12. 
1935,  page  82.  It  will  be  noted  that 
only  tbe  extensions  themselves  and  the 
associated  expenses  to  the  customer  are 
considered,  no  account  being  taken  of 
additional  generator  capacity  or  other 
facilities  that  may  be  needed  to  take 
care  of  the  increased  load. 

For  convenience  the  follow  ing  totals 
are  reproduced: 

Miles  of  rural  extensions  .  t,l63 

Potential  customers  . 

Estimated  cost  to  company . 

Wiring  cost  to  customer .  Cft 

Initial  appliance  outlay,  customer 
Prospective  annual  energy  sales  215,8 
Cost  of  survey  . 


Amounts  that  can  be  allocated  to  elec¬ 
trical  service  from  farm  budget  each 
month 


Modern  class  room  lighting 

In  the  new  Oakenwald  elementary  school  in  Chicago  indirect  units  under  pho¬ 
tronic  cell  control  supply  16  to  19  ft. -candles  on  the  desks  without  objectionable 

glare  or  reflection. 
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FRIGIDAIRE  GOES  INTO  ACTION 
WITH  THE  OPENING  GUN  OF  ITS 
GIGANTIC  CAMPAIGN  FOR  1936 


^  FrigidoiTe^s  field  organization,  largest 
in  the  industry,  is  on  the  move  toward  its 
most  successful  selling  season  in  history! 
In  38  dramatic  conventions  now  going  on  from  coast  to  coast,  Frigidoire  is  presenting  to 
its  20,000  dealers  and  salesmen  the  sensational  Frigidoire  for  1936 — a  product  utterly 
new,  stunningly  beautiful,  crammed  full  of  powerful  sales  appeal  in  every  respect. 
New  campaign  strategies  are  being  introduced — dynamic,  forceful  new  plans  for  action 
that  overlook  nothing  to  insure  your  biggest  Frigidoire  yearl  The  men  who  have  seen 
these  spectacular  new  products  and  the  powerful,  compelling  sales  program  are  con¬ 
fident  of  sweeping  victory.  They  agree  that  the  challenge  "YouTl  do  Better  with 
Frigidoire  in  '36"  is  no  idle  boast! . . .  Frigidoire  is  going  into  action,  and  its  greatest 
record-breaking  year  lies  ahead!  FRIGIDAIRE  CORPORATION,  DAYTON,  OHIO 


/^S6/ 
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Merchandise  Sales  of  $2,650,000 
in  One  Month 

Intensive  sales  drive  of  Connnon wealth  &  Southern  properties  brings  a 
business  of  $2,613,000  in  the  month  of  December,  1935  —  Results 
of  a  well-plann(‘d  and  a  well-organized  sales  program 


Eleven  operating  companies  in  the 
Commonwealth  &  Southern  group 
made  a  sales  drive  for  December, 
1935,  that  sold  more  than  S2,650,0(M) 
of  merchandise  to  the  973, 0(X)  domes¬ 
tic  customers  served  as  of  November 
30,  1935.  This  final  month  of  a  year 
of  intensive  selling  brought  the  total 
sales  of  1935  to  a  figure  in  excess  of 
$15,000,000  for  these  properties.  This 
December  accomplishment  shattered 
the  best  previous  month’s  records  of 
$1,715,634  in  May,  1935. 

Results  obtained  came  from  a  well- 
planned  program  and  the  full  co-oper¬ 
ation  of  all  executives  and  employees. 
This  month  was  called  Wendell  L. 
Willkie  Month  in  honor  of  the  head  of 
the  group.  Executives  and  merchan¬ 
dising  specialists  laid  out  the  broad 
program  soon  after  the  idea  developed 
about  October  10.  Mr.  Willkie  and 
other  executives  submitted  the  plan  to 
each  of  the  properties  and  the  sug¬ 
gestions  that  had  been  developed  f<»r 
its  completion.  On  each  property  the 
general  plan  was  then  adapted  and 
modified  to  meet  the  particular  condi¬ 
tions  encountered.  Final  announce¬ 
ment  of  the  campaign  was  made  on 
November  15  and  all  set  out  to  do  the 
best  possible  job  on  December  1.  No¬ 
vember  sales  on  the  properties  were 
$755,000,  or  a  normal  for  the  period, 
and  the  Willkie  Month  was  so  planned 
and  launched  as  to  not  interfere  with 
the  normal  program. 

For  the  December  campaign  several 
inducements  were  offered.  Each  com¬ 
pany  authorized  an  expenditure  not  to 
exceed  15  per  cent  of  the  gross  sales 
in  excess  of  the  average  sales  for  the 
first  ten  months  of  1935.  Extra  com¬ 
pensation  and  bonuses  were  paid  to 
all  employees  who  participated.  Extra 
advertising  was  done  on  each  prop¬ 
erty.  Special  term  or  payment  induce¬ 
ments  were  offered  on  some  appliances 
in  co-operation  with  manufacturers. 
Some  companies  used  extra  sales  pro¬ 
motion  with  “Reddy  Kilowatt.”  The 
skip-payment  winter  selling  plan  was 
used.  Special  inducements  were  made 
to  secure  employee  purchases.  Each 
property  used  every  possible  and 
available  promotion  and  sales  asset 


that  would  fit  its  conditions  and  that 
could  be  used  by  the  existing  organi¬ 
zation. 

A  further  stimulus  was  the  giving 
of  $1,000  to  each  company  by  Mr. 
Willkie  as  president  of  the  Common¬ 
wealth  &  Southern  to  be  awarded  as 
prizes  to  salesmen  and  employees  who 
achieved  the  best  results.  This  sum 
was  divided  to  fit  the  local  property 
conditions  and  ideas,  but  in  some  in¬ 
stances  tbe  first  prize  was  $500. 

Above  all  else,  the  success  of  the 
plan  rested  upon  the  careful  prelimi¬ 
nary  planning,  the  preliminary  meet¬ 
ings  of  executives  and  the  enthusiastic 
support  of  all  concerned. 

This  campaign  was  premised  upon 
the  sale  of  all  classes  of  merchandise 
and  lamps,  although  local  conditions 
made  it  advisable  to  adjust  the  bal¬ 
ance  of  sales  promotion  and  sales  ef¬ 
fort  to  best  advantage  to  get  maximum 
results. 

Wbat  were  the  results?  December 
sales  went  up  226  per  cent  over  the 
average  for  the  previous  ten  months. 
They  were  261  per  cent  of  December. 
1934,  sales.  They  brought  the  total 
sales  for  1935  to  above  $15,00(),0()0. 
as  compared  to  $10,500,000  in  1934. 
Some  items  to  indicate  the  magnitude 
of  the  December  sales  are: 

, — Number  Sold^ — ^ 


Item 

Electric 

Gas 

Refrigerators  . 

5,140 

420 

Ranges  . 

4,370 

2,420 

Water  heaters  ...... 

1,790 

510 

Washers  . 

2,635 

Ironers  . 

800 

Vacuum  cleaners .... 

1,290 

Study  lamps . 

40,000 

Miscellaneous  lamps . . 

20,000 

These  eleven  properties  have  about 
940,000  domestic  meters.  Five  of  the 
eleven  are  combination  gas  and  elec¬ 
tric  properties.  Some  of  the  utilities 
are  in  the  South  and  some  in  the  North. 
Employees  of  the  Northern  companies, 
while  not  selling  direct,  obtained  pros¬ 
pects,  but  employees  of  the  Southern 
properties  sell. 

Yet  on  this  campaign  each  company 
was  able  to  jump  into  the  game  and 
put  over  Wendell  L.  Willkie  Month. 
Each  company  adapted  the  general 
plan  to  its  own  organization  and  its 
own  local  conditions.  Almost  com¬ 
parable  results  were  obtained  on  all 


properties  and  the  campaign  was 
voted  an  outstanding  success.  It 
proved  that  December  is  a  good  month 
in  which  to  sell  appliances. 

It  was  a  fitting  climax  to  a  year  of 
outstanding  sales  achievements  on  the 
Commonwealth  &  Southern  system. 

• 

Load-Building  Bogie 
Aids  Utility 

Although  the  establishment  of 
quotas  in  connected  domestic  appli¬ 
ances  of  the  heavier  duty  type  is  wide¬ 
spread  practice  in  the  power  utility 
field,  the  plotting  of  a  bogie  chart  for 
these  major  devices  against  time  de¬ 
serves  w’ider  consideration,  judging 
from  the  experience  of  the  Hartford 
Electric  Light  Company.  The  present 
objective  of  this  utility  in  the  domestic 
service  field  is  an  average  of  1,200 
kw.-hr.  per  residential  customer  at  the 
end  of  1937,  and  likewise  the  numbers 


()l»jeotiv€*s  and  rt'sults  of  three-jear 
luad-lmilding  plan  now  under  muv 


of  electric  ranges,  refrigerators  and 
water  heaters  scheduled  for  use  by  this 
class  of  customers  are,  respectively, 
12,000,  34,000  and  2,175  at  that  date. 

On  a  three-year  basis  of  develop¬ 
ment  the  company  plots  the  bogie  in 
straight-line  graphs  as  shown  for  each 
of  these  major  items,  starting  with  the 
beginning  of  1935.  Month  by  month 
the  total  energy  consumption  pt‘r  do¬ 
mestic  customer  and  the  total  of  each 
of  these  appliances  in  use  on  the  sys¬ 
tem  are  plotted  against  the  bogie.  As 
indicated  in  the  chart,  the  energv  con¬ 
sumption  per  customer  was  very 
slightly  under  the  bogie  this  fall- 
while  the  number  of  these  appliances 
was  running  ahead  of  the  quota. 
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►  S.  E.  Lauer,  general  sales  manager  of 
the  York  Ice  Machinery  Corporation, 
York,  Pa.,  was  elected  vice-president  in 
charge  of  sales  at  a  recent  meeting  of  ihe 
board  of  directors. 

►  Paul  A.  Hunker,  who  for  the  pa^t  two 
years  has  been  head  of  water  cooler 
sales  of  General  Electric  Company’s 
commercial  refrigeration  section,  with 
headquarters  in  Cleveland,  Ohio,  has 
been  named  manager  of  the  commercial 
department  of  Rex  Cole,  Inc.,  New  York, 
G.E.  distributor. 

►  John  L.  Farrell  has  been  appointed 
sales  manager,  electric,  of  the  Public 
Service  Electric  &  Gas  Company,  New¬ 
ark,  N.  J.,  to  succeed  the  late  Frank  D. 
Pembleton.  Mr.  Farrell  has  been  in  the 
employ  of  Public  Service  since  1903  and 
has  been  agent  of  the  Passaic  commer¬ 
cial  office  since  1922. 

►  Harold  W.  Brown,  widely  known  in 
electrical  merchandising  and  utility 
circles  in  the  South,  has  been  named 
manager  of  the  South-Central  district  of 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  recently  established  with 
headquarters  in  Birmingham.  The  new 
district  includes  Alabama,  Tennessee, 
Mississippi,  Louisiana  and  north  Florida. 

►  William  E.  McCreery,  commercial 
manager  of  the  Blackstone  Valley  Gas  & 
Electric  Company,  Pawtucket,  R.  I.,  has 
been  elected  president  of  the  Electrical 
League  of  Rhode  Island,  succeeding 
R.  W.  Herrick.  Alfred  Simons,  A.  T. 
O’Brien  and  A.  V.  Bartlett  were  elected 
vice-presidents;  J.  C.  Armstrong  was 
named  treasurer,  and  Harry  E.  Dawson 
was  re-elected  secretary-manager. 

►  H.  Sherman  Holcomb,  superintendent 
of  the  Gloucester  (Mass.)  Electric  Com¬ 
pany  since  1929,  has  been  appointed 
assistant  to  F.  L.  Ball,  regional  execu¬ 
tive  of  the  northeastern  properties  of  the 
New  England  Power  Association,  with 
headquarters  at  Boston.  Mr.  Holcomh 
was  graduated  from  Sheffield  Scientific 
School,  Yale  University,  in  1926  and  was 
employed  by  Charles  H.  Tenney  &  Com¬ 
pany  at  the  Fitchburg  (Mass.)  Gas  & 
Electric  Light  Company  until  his  trans¬ 
fer  to  Gloucester. 

►  James  Cleary  has  been  appointed  by 
Foster  Wheeler  Corporation  as  special 
representative  in  the  power  equipment 
division  with  headquarters  in  New  York. 
Mr.  Cleary’s  early  experience  was  ob¬ 
tained  while  in  the  employ  of  Westing- 
house,  Church,  Kerr  &  Company  as  erect¬ 
ing  and  operating  engineer  in  various 
parts  of  the  United  States.  Later  he  was 
sent  to  England  as  erecting  and  operat¬ 
ing  engineer.  He  also  was  associated 
with  Westinghouse  Electric  &  Manufac¬ 
turing  Company  and  as  operating  engi¬ 
neer  in  several  plants  in  Chicago  and 


MEX 

OF  THE  INDUSTRY 


of  Brooklyn  Edison  Company  since  1932 
and  was  for  ten  years  previous  to  that 
date  connected  with  that  company,  first 
as  chief  electrical  engineer  and  subse¬ 
quently  as  vice-president  in  charge  of  all 
engineering.  Prior  to  joining  Brooklyn 


Consolidated  Gas  Names 
J.  C.  Parker  Vice-President 

A  number  of  changes  in  the  personnel 
of  the  officers  and  board  of  Consolidated 
Gas  Company  of  New  York  and  its  affili¬ 
ated  companies  were  announced  follow¬ 
ing  a  meeting  of  the  board  of  trustees 
held  January  27.  These  changes  include 
the  election  as  vice-president  of  Consoli¬ 
dated  Gas  Company  of  John  C.  Parker, 
who  is  resigning  as  president  of  the 
Brooklyn  Edison  Comj)any,  Inc.,  and  the 
election  as  executive  vice-president  and 
a  director  of  the  Brooklyn  Edison  Com¬ 
pany  of  A.  Augustus  Low,  formerly 
president  of  Utica  Gas  &  Electric  Com¬ 
pany.  In  addition  two  new  trustees  were 
elected  to  fill  vacancies  existing  on  the 
board  of  the  Consolidated  Gas  Company, 
Edgar  Palmer,  chairman  of  the  board  of 
the  New  England  Zinc  Company,  and 


Edison,  Mr.  Parker  had  a  distinguished 
career  in  technical  fields. 

Mr.  Low  entered  the  utility  field  in 
1928  when  he  organized  and  became 
president  of  the  Old  Forge  Electric  Cor¬ 
poration  at  Old  Forge,  N.  Y.  In  1931 
he  went  to  Utica  as  executive  vice-presi¬ 
dent  and  director  of  the  Utica  Gas  & 
Electric  Company.  He  became  its  presi¬ 
dent  in  1934  and  has  served  in  that 
capacity  up  to  the  present  time.  He  was 
also  vice-president  and  director  of  North¬ 
ern  New  York  Utilities,  Inc.,  and  other 
public  utility  companies  in  central  and 
northern  New  York. 


Daniel  C.  Creem,  president  of  the  Brook¬ 
lyn  Fire  Brick  Works. 

Floyd  L.  Carlisle,  chairman  of  the 
board  of  Consolidated  Gas  Company, 
was  elected  chairman  of  the  board  of 
Brooklyn  Edison  Company  and  Frank 
W.  Smith,  president  of  Consolidated  Gas 
Company,  became  president  of  Brooklyn 
Edison  Company  at  a  meeting  of  the 
directors  of  the  Brooklyn  company  fol¬ 
lowing  the  meeting  of  the  Consolidated 
Gas  trustees. 

The  election  of  Mr.  Parker  as  vice- 
president  of  Consolidated  Gas  is  regarded 
as  significant  in  that  in  his  new  position 
he  will  have  charge  of  all  the  activities 
relating  to  technical  development,  re¬ 
search  and  experimentation  for  the  en¬ 
tire  group  of  electric,  gas  and  steam 
companies  in  the  Consolidated  System. 
The  activities  of  the  companies  along 
these  lines  will  be  co-ordinated  and 
strengthened,  it  was  stated,  with  a  view 
to  their  integrated  operation  when  these 
companies  can  be  merged  into  a  single 
system.  Mr.  Parker  has  been  president 


►  A.  S.  MacMillan  is  the  new  chairman 
of  the  Nova  Scotia  Power  Commission. 
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iRighO  G.  E.  Electric  Range  "The  Imperial” 
equipped  with  Monel  Metu  top  and  Calrod 
Heating  Units  sheathed  in  Inconel. 


CLeft')  Hotpoint  Electric  Range  "The  Mayfair’' 
equipped  with  Monel  Metal  top  and  Calrod 
Heating  Units  sheathed  in  Inconel. 


MODERN  not  merely 

in  appearance  but  in 

CONSTRUCTION 


Tops  made  of  MONEL  METAL 

Heating  Units  enclosed  in  INCONEL* 


There  are  many  electric  ranges 
today  that  are  modem  in  appear' 
ance.  But  to  promote  the  progress  of 
these  load-building  appliances  even 
further . . .  and  to  meet  the  demands  of 
users  .  .  .  electric  ranges  must  also  be 
modern  in  construction. 

No  electric  range  can  be  modern,  if 
it  still  has  a  top  that  permanently  dis¬ 
colors,  chips,  cracks  or  scales  under  a 
sizzling-hot  dish,  or  when  banged  by  a 
heavy  utensil. 

The  ranges  shown  above  are  modern 
hoth  in  appearance  and  in  construction. 


One  is  the  Hotpoint  “Mayfair”.  . .  the 
other  the  G.  E.  “Imperial.” 

These  de  luxe  ranges  gleam  with  beau¬ 
tiful  Monel  Metal  tops.  And  they  are 
also  equipped  with  Calrod  heating 
units  enclosed  in  Inconel. 

Monel  Metal  Tops.  Range  tops 
made  of  Monel  Metal  retain  their  well- 
kept  silvery  sheen  for  years.  They  are 
not  at  all  affected  by  hot  pans  and  siz¬ 
zling  pots  right  off  the  burner— easy  to 
clean  and  do  not  permanently  stain. 
Moreover,  they  are  solid  through  and 
through,  therefore  chip-proof.  Per¬ 


manently  corrosion-resistant,  eternally 
rust-proof  and  wear-proof  almost  with¬ 
out  limit. 

Inconel  EnclosedHeatingUnits: 
Calrod  Units  are  sheathed  in  Inconel, 
a  special  Nickel-Chromium  alloy  so  re¬ 
sistant  to  oxidation  it  will  give  long  life 
on  any  type  of  enclosed  heating  unit. 

Write  us  for  a  list  of  ranges  using 
Monel  Metal  tops,  and  data  relative  to 
Inconel  as  a  sheathing  for  heating  units. 

•  Reg.  U.  8.  Pat.  Off 

•  •  • 

THE  INTERNATIONAL  NICKEL 
COMPANY,  INC. 

67  WALL  STREET  NEW  YORK.  N.  Y. 

Monel  Metal  Is  a  registered  trade-mark  applied  to  an  al- 
loy  containing  approximately  two-thirds 
Nickel  and  one-third  copper.  Monel  Metal 
is  mined,  smelted,  refined,  rolled  and 
marketed  solely  by  International  Nickel. 
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administrations.  During  the  past  two 
years  Dr.  Mead  directed  the  expenditure 
of  the  $175,000,000  appropriation  for 
irrigation,  stream  control  and  hydro¬ 
electric  projects. 


OBITUARY 


Company,  Newark,  N.  J.  Before  enter¬ 
ing  the  employ  of  Foster  Wheeler  Cor¬ 
poration,  Mr.  Cleary  was  associated  with 
the  Combustion  Engineering  Company 
as  district  manager  of  Philadelphia  and 
Detroit  offices,  western  manager  and 
general  sales  manager.  This  diversified 
experience  has  given  him  a  broad  knowl¬ 
edge  of  power  plant  equipment. 


Eugene  H.  Rosenquest 

Eugene  H,  Rosenquest,  president  of 
the  Westchester  Lighting  Company  and 
the  Bronx  Gas  &  Electric  Company,  died, 
of  a  heart  attack,  January  26,  in  Law¬ 
rence  Hospital,  Bronxville,  N.  Y.  Mr. 
Rosenquest  was  born  in  Tarrytown,  N.  Y., 
on  May  18,  1869. 

In  18%  he  went  with  the  Bronx  Gas  & 
Electric  Company,  a  newly  formed  utility 


Fred  R.  Low,  whose  death  was  an¬ 
nounced  in  Electrical  World  January 
25,  page  13,  achieved  wide  recognition 
as  an  engineer  and  technical  editor.  A 
self-made  man,  whose  formal  schooling 
stopped  when  he  was  14,  he  became  an 
international  figure  in  journalism  and 
engineering. 

Born  in  Chelsea,  Mass.,  he  left  gram¬ 
mar  school  in  1874  to  become  a  clerk  in 
a  Western  Union  office.  In  1880,  after 
two  years  as  a  court  and  commercial 
stenographer,  he  joined  the  staff  of  the 
Journal  of  Commerce  (Boston)  as  secre¬ 
tary  to  the  editor.  Mr.  Low  studied  en¬ 
gineering  in  his  spare  time  and  in  1886 
was  made  editor  of  the  engineering  de¬ 
partment  of  the  Journal.  In  1888  he  left 
the  Journal  of  Commerce  to  become  edi¬ 
tor  of  Power.  This  journal  had  been 
founded  four  years  earlier  to  serve  the 
needs  of  power  engineers  in  the  operat¬ 
ing  field.  Under  Mr.  Low’s  leadership 
as  editor,  which  extended  42  years,  to 
1930,  the  field  of  the  magazine  was 
broadened,  without  changing  its  practi¬ 
cal  approach,  to  serve  also  the  needs  of 
professionally  trained  power  engineers, 
designers  and  consultants. 

From  1898  to  1906  Mr.  Low  published 
four  technical  books  in  the  power  field. 


►  Lord  Hirst,  prominently  identified 
with  the  electrical  manufacturing  indus¬ 
try  in  Great  Britain  and  founder  of  the 
General  Electric  Company,  Ltd.,  has 
been  asked  by  the  Grand  Council  of  the 
Federation  of  British  Industries  to  ac¬ 
cept  nomination  as  president  for  the  com¬ 
ing  year,  and  has  agreed  to  do  so.  The 
presidential  year  begins  in  April.  Through 
his  chairmanship  of  the  Empire  Commit¬ 
tee  in  recent  years  Lord  Hirst  has  ren¬ 
dered  outstanding  service  to  the  federa¬ 
tion. 


►  Will  H.  Davie  of  Allied  Industries, 
Inc.,  has  resigned  from  the  board  of  the 
Electrical  Development  League  of  South¬ 
ern  California  because  of  the  pressure 
of  private  business.  His  replacement  by 
Frank  J.  Airey  of  the  Airey  Wire  Mold 
Company  as  a  representative  of  electri¬ 
cal  manufacturers’  ‘  agents  has  been 
announced.  A.  E.  Hitchner  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  representative  of  the  electrical 
maufacturers  on  the  board  of  trustees, 
has  been  named  to  succeed  Mr.  Davie 
as  vice-president  of  the  league. 


E.  H.  KoHenqiiftit 


in  what  was  then  the  town  of  West¬ 
chester,  Westchester  County,  as  superin¬ 
tendent.  In  1898  he  became  vice-president 
and  general  manager  and  in  1901  presi¬ 
dent  of  this  company.  In  April,  1926, 
he  was  elected  president  of  the  West¬ 
chester  Lighting  Company  and  in  Janu¬ 
ary,  1932,  he  became  president  also  of 

►  Maurice  Myers,  engineer  in  the  gas  the  Yonkers  Electric  Light  &  Power 
and  electric  division  of  the  Oklahoma  Company. 

Public  Service  Commission,  has  been  Mr.  Rosenquest  was  to  have  been 
made  head  of  that  department.  elected  a  trustee  of  Consolidated  Gas 

Company  at  a  trustee.s’  meeting  held 

►  Richard  D.  Grant  has  been  appointed  January  27. 
a  member  of  the  Massachusetts  Depart¬ 
ment  of  Public  Utilities  for  a  five-year 
term.  At  the  time  of  his  appointment 
Mr.  Grant  was  secretary  to  Governor 
Curley. 


►  Floyd  King,  chairman  of  the  board  of 
the  Virginia  Public  Service  Company, 
Charlottesville,  Va.,  died  January  23  at 
his  home  at  Alexandria,  after  an  illness 
of  several  weeks.  He  was  59  years  old. 
After  he  retired  from  the  Virginia  Sen¬ 
ate  in  1912  Mr.  King  became  one  of  the 
organizers  of  a  power  company  in  Clif¬ 
ton  Forge,  which  later  was  merged  with 
other  companies  into  the  Virginia  Public 
Service  Company  in  1926.  At  first  Sena¬ 
tor  King  served  as  vice-president  and 
general  counsel,  subsequently  as  execu¬ 
tive  vice-president  and  in  1933  was  elec¬ 
ted  chairman  of  the  board  of  directors. 

►  Dr.  Elwood  Mead,  United  States  Com¬ 
missioner  of  Reclamation,  who  super¬ 
vised  the  building  of  Boulder  Dam,  died 
at  his  home  in  Washington,  D.  C.,  after 
a  week’s  illness.  Dr.  Mead  was  78  years 
of  age.  He  had  devoted  more  than  fifty 
years  to  irrigation  engineering  work. 
Appointed  by  President  Coolidge  in  1924 
as  Commissioner  of  Reclamation,  he  re¬ 
tained  his  position  through  the  change  of 


►  George  H.  Reid  has  been  appointed 
industrial  department  manager  of  the 
General  Electric  Company’s  New  York 
district,  succeeding  Fred  S.  Hartman, 
who  retired  at  the  close  of  the  year. 
Mr.  Hartman’s  services  will  still  be 
available  to  the  company  in  an  advisory 
capacity.  Mr.  Reid  became  associated 
with  General  Electric  in  1901,  following 
graduation  from  the  Sheffield  Scientific 
School  of  Yale  University. 


The  American  Society  of  Mechanical 
Engineers  elected  him  vice-president  in 
1918  and  president  in  1924.  Other  honors 
came  to  him  in  the  latter  year.  Rens¬ 
selaer  Polytechnic  Institute  made  him 
honorary  doctor  of  engineering.  On  his 
visit  to  London,  as  A.S.M.E.’s  delegate 
to  the  World  Power  Conference,  the 
Institution  of  Mechanical  Engineers 
(Great  Britain)  awarded  him  honorary 
membership. 

In  1930,  at  the  age  of  70,  Mr.  Low 
became  editor  emeritus  of  Power.  He 
still  maintained  some  contact  with  edi¬ 
torial  and  society  work,  but  this  gradu¬ 
ally  diminished  with  failing  health. 


►  Ira  D.  LeFevre,  general  auditor  of 
the  General  Electric  Company  since 
1920,  has  been  elected  comptroller  to 
succeed  S.  L.  W'hitestone,  who  retired 
December  31  after  nearly  a  half  cen¬ 
tury’s  service  with  the  company.  Mr. 
LeFevre  has  been  identified  with  Gen¬ 
eral  Electric  32  years  and  has  served  as 
general  auditor  since  1920. 
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e  takes  a  tumble 
V  in  Evansville 
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60%  more  arrests _ 17%  fewer  crimes,  since 

2-way  radio  was  put  on  the  police  force  ... 

During  the  six  months  after  Western  Electric  police  radio  was  adopted,  that  was  the  record  in 
Evansville,  Indiana.  C.  With  Western  Electric  2-way  radio,  patrol  cars  may  reach  the  scene  of  crime 
even  before  the  get-away.  Cars  report  results  instantly  to  headquarters;  ask 
for  and  receive  further  instructions.  O,  Western  Electric  radio  equipment  is 
dependable — backed  by  54  years  of  Bell  telephone  making. 

Ask  your  police  defHirtment  if  your  jLown  has  radio  protection. 

''Calling  aU  cars” 

Western  Electric 

DISTRIBUTORS;  GRAYBAR  ELECTRIC  COMPANY 

leaders  in  sound-transmission  apparatus 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


OF  KNOWING  HOW 


in  every  foot  of 


ARMORED  CABLE 
ARMORED  SERVICE  ENTRANCE 
CABLE 

ANNUNCIATOR  WIRE  AND  CABLE 
APPARATUS  CABLE 
APPLIANCE  CORDS 
BARE  COPPER  WIRE  AND  CABLE 
BUILDING  WIRE— ALL  TYPES 
CONTROL  CABLES.  BRAIDED  AND 
LEAD 

FLAMEPROOF  WIRE  AND  CABLE 
FLEXIBLE  CORDS  AND  CABLES 
FLEXIBLE  STEEL  CONDUIT 
FIXTURE  WIRE 
HEATER  CORDS 
HOOK-UP  AND  LEAD-IN  WIRE 
LAMP  CORDS 

LEAD-COVERED  WIRES  AND 
CABLES 
MAGNET  WIRE 
MINING  MACHINE  CABLE 
NON-METALLIC  PARKWAY  CABLE 
NON-METALLIC  SHEATHED 
CABLE 

PARKWAY  CABLES 
POWER  CABLE 

RADIO  WIRE  AND  HARNESSES 
RUBBER  INSULATED  WIRE  AND 
CABLE 

RUBBER  SHEATHED  PORTABLE 
CORDS 

TELEPHONE  CABLES 
SERVICE  ENTRANCE  CABLES 
SIGNAL  CABLES 
VARNISHED  CAMBRIC  CABLES 
WEATHERPROOF  WIRE 


and  all  kinds  of  Special  Cables  to 
meet  A.S.T.M.,  A.R.A.,  I.P.C.E.A., 

and  all  Railroad,  Government,  and 
Utility  Companies’  specifications. 


Varnished  Cambric 
Lead  Encased 


POWER  CABLE 


NEW  JERSEY 


TRENTON 


ST,  PETERSBURG,  FLA. — Florida  Power 
Corporation  plans  new  transmission  line 
from  point  near  St.  Petersburg  to  Talla¬ 
hassee,  Fla.,  and  vicinity,  with  other  trans¬ 
mission  and  distribution  lines  in  Northern 
and  Western  districts  of  State  for  rural 
electrification,  totaling  over  175  miles,  with 
power  substation  and  service  facilities.  Cost 
about  $165,000.  Financing  has  been  ar¬ 
ranged  through  Rural  Electrification  Admin¬ 
istration. 

INDIANAPOLIS,  IND.— Chapman  Price 
Steel  Company,  Shelby  Street,  plans  instal¬ 
lation  of  heavy-duty  motors  and  controls, 
electric  hoists,  conveyors  and  other  equip¬ 
ment  in  connection  with  expansion  and  im¬ 
provements  at  mill.  Cost  close  to  $.500,000. 
Company  is  affiliated  with  Continental  Steel 
Corporation,  Kokomo,  Ind. 

AUGUSTA,  GA. — Augusta  Canal  Com¬ 
mission,  Augusta,  A.  II.  Merry,  chairman, 
plans  new  hydroelectric  generating  plant, 
with  transmission  lines  for  service  in  indus¬ 
trial  section  of  city,  including  distribution 
svstem  and  power  substations  for  step-down 
service.  Cost  over  $500,000.  Burns  &  Mc¬ 
Donnell  Engineering  Company,  107  West 
Linwood  Boulevard,  Kansas  City,  Mo.,  is 
consulting  engineer. 

TUCUMCARI,  N.  M.— United  States  En¬ 
gineer  Ofiice,  Tucumcari,  receives  bids  un¬ 
til  February  10  for  two  to  five  gas  engine- 
operated  generating  units,  and  for  one  to 
three  compressor  units  (Circular  126). 

NEKOMA,  N.  D. — Plans  construction  of 
transmission  line  early  in  spring  to  point 
near  Langdon,  N.  D.,  where  connection  will 
be  made  with  high-tension  system  of  Otter 
Tail  Power  Company,  which  will  furnish 
service  to  community. 

NEW  YORK,  N.  Y.— General  Dyestuff 
Corporation,  230  Fifth  Avenue,  plans  instal¬ 
lation  of  motors  and  controls,  conveyors,  in¬ 
ter-office  communication  system  and  other 
equipment  in  new  nine-story  office,  labora¬ 
tory  and  distributing  building  on  Hudson 
Street,  from  Leroy  to  Morton  Street,  where 
site  has  been  acquired.  Cost  over  $1,000.- 
()00.  Francisco  &  Jacobus,  511  Fifth  Avenue, 
are  architects  and  engineers. 

BRAWLEY,  CALIF.— Imperial  Irrigation 
District,  El  Centro,  Calif.,  has  plans  matur¬ 
ing  for  new  steam-operated  electric  power 
plant  at  Brawley,  to  he  used  primarily  for 
standby  service.  M.  J.  Dowd  is  chief  en¬ 
gineer. 

BAY  MINETTE,  ALA.— Baldwin  County 
Power  Company  plans  transmission  line  to 
Stapleton,  Ala.,  and  vicinity,  about  50  miles, 
with  electrical  distribution  system  and  ser¬ 
vice  facilities  for  rural  electrification  in  dis¬ 
trict  noted.  Application  has  been  made  for 
permission. 

WASHINGTON,  D.C.— Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department.  Wash¬ 
ington,  receives  bids  until  February  4  for 
motor-generators  and  spare  parts,  frequency 
control  units  and  other  equipment  for  Ports¬ 
mouth,  N.  H.,  and  Mare  Island,  Calif.,  Navy 
Yards  (Schedule  70.36)  ;  until  February  7 
for  10.500  feet  electric  cable  for  Brooklyn. 
N.  Y.,  and  Mare  Island  Navy  Yards 
(Schedule  7064). 

-SALEM.  MASS.— Hygrade  Sylvania  Cor¬ 
poration.  Boston  Street,  plans  new  multi¬ 
story  plant  on  Loring  Avenue,  South  .Salem, 
exclusively  for  radio  tube  manufacture.  Cost 
about  $250,000.  Present  plant  will  be  con¬ 
tinued  entirely  for  incandescent  lamp  pro¬ 
duction.  Lockwood,  Greene  Engineers,  Inc.. 
40  Central  Street,  Boston,  Mass.,  is  architect 
and  engineer, 

BONNEVILLE,  ORE.— United  States  En- 
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gineer  Ofiice,  Pittock  Block,  Portland,  Ore., 
Charles  Williams,  district  engineer,  receives 
bids  until  February  5  for  two  electric  ele¬ 
vator  units  complete  with  hoistway  equip¬ 
ment  for  Bonneville  Power  Project,  includ¬ 
ing  motor-generator  sets,  motor-driven  hoist¬ 
ing  machinery,  elevator  cars,  cables,  com¬ 
pensating  devices,  electric  conduits  and  wir¬ 
ing,  complete  control  apparatus  for  selec¬ 
tive  collective  automatic  pushbutton  service 
and  accessory  equipment. 

JACKSONVILLE,  FLA. — City  Commis¬ 
sion  receives  bids  until  February  5  for 
screen  chamber,  intake  and  discharge  con¬ 
duits,  etc.,  for  city-owned  power  station  on 
Talleyrand  Avenue.  O.  Z.  Tyler  is  plant 
superintendent. 

ERIE,  PA. — Hammermill  Paper  Company 
plans  new  addition  to  Power  Plant  No.  2 
for  service  at  paper  mills,  including  instal¬ 
lation  of  5000-kw.  turbo-generator  unit,  two 
high-pressure  boilers,  pumping  machinery 
and  complete  accessory  equipment.  Cost 
over  $350,000.  Stone  &  Webster  Engineer¬ 
ing  Corporation,  49  Federal  Street,  Boston, 
Mass.,  is  consulting  engineer. 

TORONTO,  ONT.— Continental  Can  Com¬ 
pany,  100  East  42nd  Street,  New  York, 
N.  Y.,  plans  installation  of  motors  and  con¬ 
trols,  conveyors  and  other  equipment  in  new 
multi-unit  plant  on  tract  of  15  acres  of  land 
at  New  Toronto,  a  suburb  of  Toronto,  re¬ 
cently  acquired.  Cost  about  $500,000. 

COLUMBUS,  NEB.— Loup  River  Public 
Power  District,  2307  Thirteenth  Street,  Co¬ 
lumbus,  C.  B.  Fricke,  president,  receives 
bids  until  February  4  for  switchgear  and 
other  electrical  equipment  for  power  sta¬ 
tions  at  Columbus  and  Monroe,  Neb.  llarza 
Engineering  Company,  20  North  Wacker 
Drive,  Chicago,  111.,  is  consulting  engineer. 

FORT  MYER,  VA.  —  Quartermaster, 
United  States  Army,  Fort  Myer,  receives 
bids  until  February  4  for  three  transformers, 
13,800-2400-volt,  60-cycle,  single-phase  (Cir¬ 
cular  17). 

JOLIET,  ILL.  —  American  Cyanamid  & 
Chemical  Corporation,  30  Rockefeller  Plaza, 
New  York,  N.  Y.,  plans  installation  of  mo¬ 
tors  and  controls,  conveyors,  electric  hoists 
and  other  equipment  in  new  sulphuric  acid 
plant  on  site  near  Joliet.  Cost  over  $250,000. 

DETROIT,  MICH.— Public  Works  Depart¬ 
ment,  City  Hall,  plans  electric-operated 
pumping  plant  and  power  house  in  con¬ 
nection  with  new  sewage  disposal  plant  on 
94-acre  tract  of  land  at  W'est  Jefferson  Ave¬ 
nue  and  River  Rouge,  estimated  to  cost 
close  to  $7,000,000  with  prime  movers,  tur- 
liine  pumping  machinery  and  auxiliary 
equipment,  out  of  total  fund  of  $20,000,(KK) 
for  entire  project.  Financing  has  been  ar¬ 
ranged.  of  which  about  $9,000,000  will  be 
secured  through  PWA. 

PHILADELPHIA,  PA. — Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
Washington,  D.  C.,  receives  bids  until  Feb¬ 
ruary  4  for  12  50-hp.  motors  and  spare  parts 
(or  Philadelphia  Navy  Yard  (Schedule 
70%). 

MOORELAND,  OKLA. — Plans  early  con¬ 
struction  of  city-owned  electric  power  plant 
Ur  lighting  service.  Cost  about  $35,0(K). 
oenhani  Engineering  Company,  Perrine 
ouilding,  Oklahoma  City,  Okla.,  is  consult- 
mg  engitieer. 

WASHINGTON,  D.  C. — Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
Washington,  closes  bids  February  7  for 
Ouantity  of  electric  cable,  wire  and  cord  for 
and  Western  Navy  Yards  (Schedule 

'066). 

WILSON,  N.  C.— Plans  transmission  and 
■stributiiig  lines  for  rural  electrification 
project,  totaling  close  to  150  miles,  with 
power  substation  and  service  facilities.  Fund 
of  $180,000  is  being  arranged  through  Rural 
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Heavy  Duty 

TESTING  SETS 
ybr— ETILITY 
SERVICE 


WHEN  many  of  this  country’s  largest  utility  companies 
and  electrical  manufacturers  select  one  particular  make 
of  testing  equipment,  that  apparatus  must  possess  excep¬ 
tional  merit  and  he  especially  suited  to  the  requirements. 

AmerTran  has  specialized  in  supplying  testing  transformers 
and  testing  sets  to  utilities  and  large  industrials  for  more  than 
34  years,  and  these  units  have  come  to  he  accepted  as  the 
‘’Standard  of  Excellence”  for  all  types  of  service. 

Illustrated  is  AmerTran  Testing  Set  Type  TS-10  which  has 
been  designed  for  commercial  testing  in  laboratories  of  utility 
companies  and  eable  manufacturers.  It  is  extremely  flexible 
and  will  furnish  a  maximum  potential  of  100,0(M)  volts  at  20 
Kva. 

May  we  send  data  on  AmerTran’s  complete  line  of  testing  sets? 


m 


TRANS  FO  R  M  E  R  S 

.Mamifaclurvtl  Since  l*f(H  fty — 

A.MEHICVN  TKANSFOKAIKK  CO.MI’VW 

172  Kintnrt  Si.  .  .  .  .  .  .Nrw.ii  k. 


Recent  Rate  Changes 

Consumers  Power  Company  will  he  or¬ 
dered  in  the  near  future  to  abolish  the  rate 
plan  under  which  number  and  size  of  elec¬ 
tric  light  bulbs  determine  rate  schedules, 
according  to  a  statement  made  by  William 
M.  Smith,  chairman  of  the  Michigan  Public 
Utilities  Commission.  Details  of  the  new 
rates  have  not  been  announced,  but  it  is 
known  sizeable  reductions  are  to  be  ordered, 
More  than  250  cities  and  villages  will  be 
affected.  Small  apartment  residents  using 
such  appliances  as  electric  ranges,  refrig¬ 
erators,  heaters  and  irons  probably  will  not 
feel  the  reduction  to  an  appreciable  extent. 
Owners  of  homes  where  many  electric  light 
bulbs  are  used,  many  of  the  bulbs  infre¬ 
quently,  will  experience  a  considerable  sav¬ 
ing.  Chairman  Smith  said:  “The  old  idea 
of  charging  the  customer  for  all  the  idle 
bulbs  in  his  house  had  some  merit  a  long 
time  ago,  but  in  view  of  great  increases  dur¬ 
ing  recent  years  of  all  electrical  apparatus 
it  is  practically  meaningless  now.”  “The 
careful  prudent  user  who  turns  out  light* 
when  not  in  use  and  has  few  appliances  will 
benefit  from  the  new  order,”  Ray  K.  Hol¬ 
land,  chief  engineer  of  the  utilities  commis¬ 
sion,  said.  “But  there  will  not  be  much 
change  in  rate  for  the  user  who  uses  cur¬ 
rent  lavishly  to  supply  lights  and  all  sorts 
of  devices,  such  as  stoves,  refrigerators  and 
vacuum  cleaners.” 

Potomac  Electric  Power  Company’s 
basic  rate  of  return  under  its  sliding  scale 
plan  for  annual  adjustment  of  consumer 
charges  was  recommended  for  a  cut  by  Peo¬ 
ple’s  Counsel  William  A.  Roberts  at  a  re¬ 
cent  hearing  before  the  Public  Utilities 
Commission  of  the  District  of  Columbia.  Mr. 
Roberts  contended  the  cut  in  the  allowed 
basic  rate  of  return  was  justified  by  the 
actual  larger  profits  made  by  the  utility  and 
by  the  greatly  reduced  money  rates  now 
prevailing.  The  present  plan  allows  the 
company  a  basic  rate  of  return  of  7  per  cent 
on  an  agreed  valuation  which  recently  was 
figured  at  some  $66,000,000.  William  McK- 
Clayton,  chairman  of  the  public  utilities 
committee  of  the  federation  of  utilities  under 
control  of  the  commission,  declared  the 
federation,  now  as  in  former  years,  has  held 
the  rate  of  return  for  Washington  utilities 
should  not  be  more  than  6  per  cent. 

Missouri  Public  Service  Company  has 
filed  a  new  schedule  of  electric  and  gas 
rates  for  the  city  of  Nevada  to  become  ef¬ 
fective  February  17  if  approved  by  the  state 
Public  Service  Commission.  The  reduction 
amounts  to  $17,200  annually. 

Central  States  Power  &  Light  Cor¬ 
poration  has  granted  the  city  of  New  Hamp¬ 
ton,  Iowa,  a  new  electric  light  rate  under 
a  contract,  the  reduction  to  amount  to  20 
per  cent  effective  on  February  bills. 

Plymouth  County  Electric  Compaq 
has  filed  a  general  rate  reduction  totaling 
about  $27,000  per  year  with  the  Massachu¬ 
setts  commission,  following  the  merger  of 
the  Plymouth  Electric  Light  Company  and 
Southeastern  Massachusetts  Power  &  Elec¬ 
tric  Company.  The  new  general 
will  be  9.5  cents  per  kilowatt-hour  for  the 
first  75  units  and  8  cents  for  excess  con¬ 
sumption  (maximum  hilling  at  10  rents  per 
kilowatt-hour)  in  the  Plymouth  division,  m 
the  southeastern  division  the  maximum  bill¬ 
ing  will  be  at  11  cents.  The  “B”  rate, 
motional  type,  will  be  $1  for  the  ‘ 
kw.-hr.,  grading  down  to  3  cents  above  W 
kw.-hr.,  and  having  an  off-peak  rate  of  l-^ 
cents.  Commercial  rates  are  also  cut  by 
about  $5,000  per  year.  The  New  Englan® 
Power  Association  organization  operates  the 
property,  which  serves  11  town-  in  f"! 
State  above  the  Cape  Cod  Canal. 
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Type  HW 


ORAIVGEBURG  FIltKE  COIVIUJIT  —  time-tested  in  43  years  serv  ice 


INTERCHANGEABLE 

COUPLING 


Wall  thickness 
70%  less  than 
Type  H  W 


Extra  He^avy 

Wcill 


Soime  wail 
thickness  at 
joint. 


miF  it  is  economy  that  is  sought — Orangeburg  RW  is  the  answer — saving 
approximately  12  over  Orangeburg  HW.  If  it  is  extra  high  strength  of  wall 
that  is  needed — Orangeburg  HW  is  the  answer — chiefly  for  installations  without 
concrete  envelope. 

Orangeburg  RW  differs  from  HW  only  in  the  20%  reduction  in  wall  thickness — 
the  joint  thickness  is  identical  in  both  types — the  tooled  joints  being  the  same, 
the  coupling  is  interchangeable. 

Since  the  introduction  of  Orangeburg  RW,  conduit  users  have  said — ”it  is  a 
step  in  the  right  direction” — "represents  real  cash  savings  on  our  conduit  pur¬ 
chases” — "worked  out  fine,  will  not  use  anything  else.” 


The  Fibre  Conduit  Company  •  ORANGEBURG,  N.  Y. 


Sales  Agents:  GENERAL  ELECTRIC  SUPPLY  CORP.  •  GRAYBAR  ELECTRIC  CO. 
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XEW  EQUIPMENT 
AVAILABLE 


Small  Gear  Motors 


Motors  with  speeds  as  low  as  6  r.p.m. 
available;  motor  shown  is  l/G-hi>.. 
110/220-volt  unit  with  30  r.p.m.  output 
speed;  single-phase  repulsion-induction 
motor  with  special  high-speed  shaft  e.x- 
tension.  Wagner  Electric  Corp.,  st. 
Louis,  Mo. 


Power  Take-Off 


Three-  or  four-tube  machines  available; 
height  54  in.,  width  01  in.,  depth  32  in. 
F.  C.  I’ease  Co.,  Chicago.  III. 


Rated  16  kv.  Helta-Star  Electric  Co., 
Chicago,  Ill. 

tion  and  easy  maintenance.  Being  water¬ 
tight,  it  can  be  installed  in  wet  manholes, 
needs  no  protection  and  is  well  adapted 
for  use  in  steel  mills,  flour  mills  and  in¬ 
dustries  where  dirt,  dust  and  explosive 
hazards  are  factors. 

• 

Continuous  Blue  Printer 

Introduced  to  meet  demand  for  continu¬ 
ous  printing  of  moderate  requirements,  this 
blue-printer  offers  a  means  of  reproducing 
tracings,  charts,  diagrams,  bulletins,  etc.,  in 


Distribution  Transformer 

Complete  self-protection  is  claimed  for 
these  transformers,  which  are  said  to  with¬ 
stand  lightning,  prevent  burnouts  from  short 
circuits  or  overload  and  have  links  in  the 
primary  winding  that  protect  against  feeder 
outage  in  event  of  internal  winding  failure. 


Requirements  for  small  amounts  of  power 
delivered  at  any  desired  speed  are  satisfied 
by  these  new  fractional-horsepower  gear 
motors,  suitable  for  connection  to  stokers, 
agitators,  conveyors,  low-speed  pumps,  mix¬ 
ers  or  any  devices  requiring  special  speeds. 
Available  in  single-  and  double-reduction 
types,  with  right-angle  shaft  drive  and  in 
single-,  double-  and  triple-reduction  types 
with  parallel  shaft  drive. 


Any  standard  IJ-ton  truck  can  now  be 
equipped  with  a  welding  generator  driven 
directly  from  the  truck  motor.  The  power 
take-off  which  makes  this  possible  is  made 


Type  CSP:  present  range  from  li  to 
60  kva.  in  staiulani  voltage  classes 
from  2,400  to  13,S00,  single  phase. 

WewtiiighoiiNe  Elertrir  &  .Mfg.  Co.,  R. 
Pittsburgh,  Pa. 

Deion  gaps  furnish  lightning  protection  and 
an  internally  mounted  thermally  operated 
circuit  breaker  in  the  secondary  circuit  first 
gives  a  visual  signal  when  the  transformer’s 
temperature  approaches  the  burnout  zone 
and  then  removes  the  transformer  when  it 
is  actually  in  danger. 

• 

Oil-Immersed  Disconnect 

Advantages  of  multiple  power  sources  in 
industrial  installations  can  be  completely 
realized  at  a  reasonable  cost  with  this  new 
oil-immersed  disconnect  switch.  The  design 
provides  necessary  safety  features,  great 
flexibility  in  application,  rugged  construc¬ 


a  variety  of  forms,  including  blue-prints, 
brown-prints  or  direct-process  prints  in  di¬ 
mensions  up  to  42  in.  Tracings  fed  into 
the  machine  at  the  front  are  carried  up 
through  the  machine  on  an  endless  fabric 
belt  that  keeps  them  in  constant  close 
contact  with  the  curved  plate  glass  where 
exposure  takes  place.  After  exposure  the 
belt  returns  the  tracing  and  paper  to  the 
front  of  the  machine.  Illumination  is  pro¬ 
vided  by  3i-amp.,  50-in.  mercury-vapor 
lamps.  When  provided  with  three  lamps  the 
speed  of  printing  is  2  linear  feet  per  minute. 


Iiidiietion  Relay 


High  torque  and  low  inertia  of  these  in¬ 
duction-cylinder,  under-  and  over-power  re¬ 
lays  make  them  of  particular  value  where 


L-M  type  RLO;  available  in  two-  and 
three-fuse  units,  for  voitages  to  1.5.000 
in  50  and  100-anip.  sizes.  Line  Material 
t'o..  Milwaukee.  Wis. 


filled  with  a  non-freezing  liquid.  The 
liquid  is  forced  from  one  bellows  into  the 
other  and  the  different  time  delays  are 
obtained  by  regulating  the  travel  of  the 
bellows.  The  adjustment  is  made  by  a  set 
screw  on  tbe  top  of  the  sleethood.  Changing 
the  setting  in  no  way  affects  the  structure 
arrangement  of  the  bellows. 


Used  for  protection  of  mercury-arc  rr^ti- 
flers.  General  Electric  Co.,  Scheneeudy. 

high-speed  protection  is  desired.  Torque  is 
developed  in  the  same  way  as  it  i.s  m  an 
induction  disk  watt-hour  meter,  by  iudueinS 
eddy  currents  in  a  cylindrical  aluniiuni  rotor. 


New  Reclosing  Cutout 

Adjustable  time  delay  is  the  feature 
emphasized  in  announcing  this  new  RLO 
reclosing  cutout.  The  time-delay  device 
controls  the  transfer  switch  and  delays 
momentarily  the  reclosing  of  the  circuit 
after  the  fuse  has  blown.  It  consists  of 
two  Sylphon  bellows,  joined,  sealed  and 


Weight  fully  installed  100  lb.;'  trans¬ 
mits  120  brake  horsepower,  at  2.800 
r.p.m.,  220  ft. -lb.  torque;  jointly  devel¬ 
oped  by  Hercules  St^l  ftoducts  Co., 
Gallon,  Ohio,  and  I.incoln  Electric  Co., 
Cleveland,  Ohio. 

in  various  truck  models  to  operate  as  a 
direct  drive  or  from  the  side.  It  does  not 
affect  the  road  speed  or  power  of  the  truck 
since  it  simply  replaces  a  portion  of  the 
truck’s  drive  shaft. 
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For  Endurance 

in  Rough  Service 


Heavy  duty  fonncotors  and 
receptacles  present  difficult 
probleins  of  design  and  materials. 
In  central  stations,  shops,  mines, 
construction  work . . .  indoors  and 
out... these  devices  must  function 
accurately,  infallibly  and  with  con¬ 
sistent  safety  both  to  operators  and 
to  elc»-trical  circuits. 

In  the  new  Huhhelloek  connec¬ 
tors  and  receptacles  shown  here, 
Bakelite  Molded  contributes  much 
to  tlie  solution  of  these  problems. 
With  this  useful  material,  each  in¬ 
tricate  part  is  completely  and  pre¬ 
cisely  formed  and  finished  in  one 
molding  operation.  Its  dimensions 
are  as  accurate  as  the  mold  itself! 

Contact  blades,  which  must  hear 
the  shock  of  repeated  connecting 
and  disconnecting,  are  firmly  and 
permanently  embedded  in  Impact 
Bakelite  Molded,  a  material  of  ex¬ 
tra  toughness  and  strength  which 
successfully  withstands  the  rough¬ 
est  handling.  Highly  resistant  to 


open  to  similar  improvements  with 
this  material. 

Write  for  our  comprehensive 
booklet  3M,  "Bakelite  Molded” 
which  gives  specific  details.  Ask, 
also,  for  companion  booklet  3L, 
"Bakelite  Laminated”. 


fumes,  oil,  moisture,  varying  tern- 
peratures  and  outdoor  exposure, 
this  versatile  material  also  guards 
against  distortion  and  deterioration. 

Add  to  these  advantages  the  elec- 
trical  safety  afforded  by  the  insula- 
tion  value  of  the  material  and  you'll 
realize  why  the  use  of  Bakelite 
j  N  Molded  in  electrical  devices  and 

I  equipment  is  growing  steadily.  Your 

' -  -  own  products  or  equipment  may  be 

bakelite  corporation,  247  Park  Avenue,  New  York,  N.Y . 

bakelite  corporation  of  CANADA.  LIMITED.  li>3  Dufferin 


Photographs  show  Hubbellock  3  and  4  wire 
heavy  duty  wiring  devices  made  of  Bakelite 
Molded.  Product  of  Harvey  Hubbell,  Inc., 
Bridgeport,  Conn. 

.  .  43  East  Ohio  Street,  Chicago,  111. 

Street,  Toronto,  Ontario,  Canada 


ELECTRICAL  WORLD  -f  FEBRUARY  1,  1936 


Cam  Lever  Switch 

This  cam  lever  switch  is  designed  for 
use  in  circuits  where  the  breakdown  require¬ 
ments  do  not  exceed  2,500  volts.  There  are 
three  switch  positions,  the  center  one  of 
which  is  provided  with  a  positive  stop  so 
that  when  the  handle  is  returned  to  this 


loom  drives.  Dust  and  lint  are  excluded 
from  the  motor  interior  by  the  inclosed  de¬ 
sign.  The  stator  frame  is  of  cast  steel  with 
feet  cast  integral.  Stator  coils  are  thor¬ 
oughly  insulated  and  impregnated  to  make 
the  windings  moisture  resisting.  Rotor  bars 
are  silver  brazed  to  the  end  rings. 


Two-Compartment 

Refrigerator 

A  two-compartment  cabinet  which  pro- 
vides  exactly  the  right  temperature  and 
humidity  for  safe  food  storage  in  one  com¬ 
partment  and  below  freezing  in  the  other 


Contacts  rate<t  at  1  amp..  110  volts: 
over-all  dimensions.  2i  widf,  5i  long:. 

11  thick;  desiffiied  lor  mounting:  on  lace 
plate.  (iatnewell  Company,  Newton, 
Mass. 

position  from  either  operating  position  the 
contacts  on  the  opposite  side  of  the  switch 
are  not  affected.  The  cam-controlled  oper¬ 
ating  springs  that  make  or  break  the  con¬ 
tacts  in  the  extreme  switch  positions  can 
be  provided  with  a  locking  or  a  non-locking 
position  as  desired. 


Disconnecting  Switches 

Applicable  for  rural  lines,  suburban  dis¬ 
tribution  systems  and  small  industrial  sub¬ 
stations  are  these  new  type  FD-102-103  light- 
duty,  outdoor,  hook-operated  disconnecting 
switches.  The  galvanized  channel  base  is 


Type  FD-102  lor  vertical  mounting:;  type 
FD-103  lor  underalung:  mounting- •  avail¬ 
able  in  7,600-S  and  15,000-S  volt.  200 
and  400  amp.  ratings,  tieneral  Electric 
Co.,  Schenectady,  N,  Y. 

provided  with  slots  for  pole-top  mounting. 
Insulators  are  N.E.M.A.  substandard 
cemented  cap-and-pin  construction.  The  con¬ 
tact  is  of  tongue  construction  and  is  used 
with  double-type  blades.  A  simple  blade 
latch  is  provided. 


New  Loom  Motor 

High  efficiency  and  power  factor,  low  slip 
and  close  speed  regulation  from  no  load  to 
full  load  are  the  features  of  this  new  motor, 
which  is  specially  designed  for  individual 


Available  in  J  to  2-hp.  sizes  lor  either 
two-  or  three-phase  operation;  voltage 
ratings  Irom  220  to  550.  Allls-Chal- 
niers  Mlg.  Co.,  Milwaukee,  Wis. 


Single-Phase  Motor 

Intended  for  starting  and  bringing  to 
speed  sustained  heavy  starting  loads,  such 
as  air  compressors,  commercial  refrigerators, 
pumps,  grinders,  mixers,  choppers  and  other 
devices.  Both  squirrel-cage  windings  and 
repulsion  or  commuted  windings  are  pro- 


Type  SR,  available  in  1,  1&,  2  and  3- 
hp.  ratings;  speed  1,725  rpm.  Emerson 
Electric  Co..  St.  Louis,  Mo. 

vided  on  the  armature.  Both  windings 
operate  at  all  times.  The  commutator  of 
the  repulsion  winding  is  not  short  circuited 
as  the  motor  attains  speed  nor  is  the  squir¬ 
rel  cage  opened  at  low  or  starting  speeds. 
This  motor  is  said  to  combine  the  efficient 
starting  of  the  repulsion  motor  with  the 
constant-speed  load  operation  of  the  induc¬ 
tion  motor. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Balletins  and  eatalort  now  avalloble  to 
entineers  by  manufactnren  and  aMoelatlona 


“Bearings  and  Housings  for  Fans  and 
Blowers,”  issued  by  SKF  Industries,  Inc., 
Philadelphia,  Pa.,  gives  in  seven  pages  the 
types  of  fans,  shaft  diameters  and  other 
designations  for  86  actual  jobs  where 
changeover  was  made  from  plain  to  SKF 
bearings  on  fans  and  blowers. 

“Air  Navigation  Obstruction  Lighting” 
covers  latest  Department  of  Commerce  spec¬ 
ifications  for  marking  obstructions  to  avia¬ 
tion  such  as  radio  antenna  towers  and  poles, 
transmission  line  towers,  etc.  Obtainable 
from  Holophane  Company,  Inc.,  342  Madison 
Ave.,  New  York  City. 

“Worm  Gears  —  Selection  —  Application  — 
Maintenance,”  an  article  by  M.  M.  Willis,  is 
available  in  reprint  form  from  DeLaval 
Steam  Turbine  Company,  Trenton,  N.  J. 
Principles  of  controlling  design,  ratios 
available,  efficiencies  to  be  expected,  lubri¬ 
cation  requirements  and  rating  formulas  are 
outlined. 

.An  attractive  8-page  bulletin  just  issued 
by  Combustion  Engineering  Company,  Inc., 
New  York,  describes  and  illustrates  in  detail 
its  “Design  MRO”  multiple-retort  stoker. 
Test  data  and  typical  operating  results  for 
these  stokers  are  included. 

“The  Metal  Cleaning  Handbook,”  issued 
by  Magnus  Chemical  Company,  Garwood, 
N.  J.,  describes  in  208  pages  the  apparatus 
and  technology  of  the  processes  of  cleaning 
metal  surfaces  of  all  kinds.  Free  to  business, 
$1  to  others. 


1036  line  consists  of  12  models;  unit 
shown  is  one  of  four  in  the  DeLuxe 
Series  SD.  Kelvinator  Corporation,  De¬ 
troit,  Mich. 


is  the  outstanding  feature  of  the  1936 
DeLuxe  series  of  these  domestic  refriger¬ 
ators,  recently  announced.  Other  features 
include  refrigerated  pastry  set,  sliding  fruit 
drawer,  thrift  drawer  and  dishes,  and  in 
the  two  larger  models  a  food  wheel  con¬ 
sisting  of  five  covered  glass  dishes  on  a 
revolving  metal  base  which  slides  back  and 
forth  on  the  shelf  for  convenience. 


Corrugated  Fuses  for  66-kv.  to  138-kv.  cir¬ 
cuits,  made  by  Schweitzer  &  Conrad,  Inc., 
Chicago,  are  illustrated  and  described  in 
new  Bulletin  200D.  Bulletin  AD-1275  has 
also  been  released.  It  gives  a  brief  descrip¬ 
tion  of  all  major  products  in  the  S  &  C  line. 

“Automatic  Arc  Welding  by  the  Elec¬ 
tronic  Tornado”  is  the  title  of  a  new  42- 
page  book  by  the  Lincoln  Electric  Com¬ 
pany,  Cleveland.  The  various  types  of 
welds  suitable  for  automatic  welding  are 
illustrated  by  line  drawings  and  clearly  ex¬ 
plained  as  to  application  and  procedure  in 
the  manufacture  of  widely  varied  products. 
Speeds  and  costs  of  making  the  various 
types  of  welds  are  tabulated  in  feet  per 
hour  and  cost  per  linear  foot  of  weld. 

To  show  the  important  part  that  automatic 
controls  play  in  air  conditioning  and  the 
necessity  for  planning  controls  as  integral 
parts  in  the  system,  the  Minneapolis-Honey- 
well  Regulator  Company  offers  a  new  pam¬ 
phlet  entitled  “This  Thing  Called  Air  Con¬ 
ditioning.”  The  book  contains  a  brief,  hut 
none-the-less  competent,  discussion  of  the 
functions  and  purposes  of  air  conditioning 
presented  in  a  readable  manner.  Types 
of  equipment  available  are  covered  and  the 
manners  of  their  application. 

Catalogue  No.  48  (641  pages)  of  the 
Goetze  Gasket  &  Packing  Company,  Ihs* 
Brunswick,  N,  J.,  describes  a  complete  hpc 
of  gaskets  for  all  purposes.  Section  dia¬ 
grams  and  dimension  tables  are  given  for 
each  type  gasket. 

Technical  information  on  combination 
luminaries  consisting  of  mercury  vapor  and 
incandescent  lamps  is  given  in  a  new  bulle¬ 
tin  of  the  Voigt  Company,  Twelfth  Stree 
and  Montgomery  Avenue,  I’liiladelphia- 
Typical  designs  and  data  on  biminou^ 
efficiency  of  these  units  are  included  in  t  o 
8  pages  of  this  booklet.  Reft  r  to  AIA  tie 
No.  31fl4. 
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These  charts  REVEAL 

every  voltage 
fluctuation 


Even  the  smallest  voltage  fluctuation  is  clearly 
shown  on  a  Bristol’s  Recording  Voltmeter 
chart.  You  can  tell  not  only  the  time  it  occurred, 
but  also  how  long  it  lasted,  and  how  much  it  was. 

With  such  information  before  you,  it  is  an  easy 
matter  to  correct  and  smooth  out  the  irregularities. 

For  many  years  industry’s  recognized  standard  for 
accuracy,  convenience  and  dependability,  Bristol’s 
Recording  Voltmeters  are  now  serving  hundreds 
of  electric  power  companies.  They  are  widely 
used  for  determining  voltages  of  transformers  on 
alternating  current  systems,  primary  voltages  at 
power  stations,  secondary  voltages  at  consumers’ 
premises,  voltages  of  storage  batteries,  and  at 
manufaauring  plants. 

Furnished  in  several  models  for  wall  or  switch¬ 
board  mounting,  or  for  portable  service.  Round 
charts,  either  8  or  6  inches  in  diameter,  provide 
records  for  a  complete  cycle  of  time  such  as  24 
hours  or  7  days.  Strip  charts, 
in  90  foot  rolls,  for  speeds  of 
1,  3  or  6  inches  a  minute  or 
an  hour,  provide  continuous 
records  for  periods  of  several 

Write  for  Bulletin  No.  436. 

Bristol's  Recording  Voltmeter,  Model 
522M.  Widely  used  for  distribution 
'*  system  surveys. 


:Chart 


ChaH 


These  charts  are  part  of  a  routine  voltage  survey  of  the  electric 
distribution  system  made  by  the  Wisconsin  Gas  and  Electric 
Co,,  Silver  Lake,  Wis.,  who  report,  "The  value  of  the  results 
obtained  will  easily  off-set  the  cost  of  the  instrument" 


Branch  Offices:  Akron,  Birmingham,  Boston,  Chicago,  Detroit,  Los  Angeles, 
Canada:  The  Bristol  Company  of  Canada,  Limited,  Toronto,  Ontario 


New  York,  Philadelphia,  Pittsburgh,  St.  Louis,  San  Francisco 
England:  Bristol’s  Instrument  Company,  Limited,  London,  S.E.  14 
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V 

TOWERS 


BLAW  KNOX  COMPANY  SERVES  THE  PUBLIC  UTILITIES  WITH:  Ttonsmission  Towers 
Malone  Anchors — Standard  Steel  Buildings  Electroforged  Steel  Groting— Gas  Cleoners  Steel  Forms 
— Trocyfiers  Dust  Collectors  Steel  Storoge  Bins  Clomshell  Buckets. _ 


That  T.V.A.  Decision 

{Continued  from  page  41  ] 

The  Securities  and  Exchange  Com¬ 
mission  is  making  no  effort  to  enforce 
the  law  pending  decision  of  the  Su¬ 
preme  Court  in  the  holding  company 
case.  In  fact,  it  has  got  to  the  point 
where  everything  revolves  around  the 
Supreme  Court,  with  government  offi¬ 
cials  marking  time  waiting  for  its  de¬ 
cisions,  with  Congress  worrying  over 
whether  proposed  farm  legislation  is 
constitutional  (the  first  worrying  of 
that  sort  Congress  has  indulged  in  for 
some  time),  and  with  the  President’s 
political  critics,  headed  by  A1  Smith, 
virtually  defying  him  to  make  court 
and  Constitution  the  issue  in  the  presi¬ 
dential  campaign. 


HINGED-NUT 

CONNEaORS 


•  Write  for 
sample  and 
price  sheet. 
Distributed 
by  GRAYBAR 


•  Made  of  High  Strength 
Bronze,  90%  copper,  with 
uniformly  machined  threads 
and  fine  workmanship— out¬ 
standing  in  convenience,  effi¬ 
ciency  and  strength. 


With  the  Municipals 

JACKSONVILLE,  ILL.  —  At  a  recent 
special  election  citizens  by  a  vote  of  4,451 
for  and  1,480  against  approved  1231,000 
bond  issue  for  the  construction  and  oper¬ 
ation  of  a  municipal  light  and  power  plant. 
The  P.W.A.  has  allotted  a  grant  of  $189,- 
000  for  the  project.  Illinois  Power  &  Light 
Corporation  has  asked  for  a  federal  court 
injunction. 

FORT  WAYNE,  IND.— Board  of  Public 
Works  has  approved  final  plans  for  improve¬ 
ments  at  the  municipal  light  plant  to  cost 
$145,000  and  has  announced  that  bids 
would  be  received  February  12.  Improve¬ 
ments  are  part  of  a  P.W.A.  project. 

COON  RAPIDS,  IOWA— Contract  for 
construction  of  a  municipal  electric  plant 
has  been  invalidated  by  the  Iowa  Supreme 
Court  under  the  Simmer  Law,  which  pro¬ 
vides  for  payment  for  the  plant  out  of  an¬ 
ticipated  revenue. 

CHERRYVALE,  KAN.  —  Rejecting  a 
P.W.A.  offer  of  $25,000  for  construction  of 
a  municipal  light  and  power  plant,  citizens 
have  voted  to  continue  receiving  service 
from  Kansas  Gas  &  Electric  Company. 

lOLA,  KAN. — Plans  improvements  in 
city-owned  electric  power  plant  and  distri¬ 
bution  system  with  federal  loan  and  grant 
of  $280,600.  Project  will  include  construc¬ 
tion  of  dam  across  Neosho  River.  P.W.A. 
allotment  approved. 

DETROIT,  MICH. — City  is  embarking 
upon  a  project  costing  more  than  a  million 
dollars  for  public  lighting.  Common  Coun¬ 
cil  has  voted  to  accept  P.W.A.  grant  of 
$238,100  to  extend  public  lighting  lines  and 
buy  power  plants  at  a  cost  of  $818,181,  thus 
saving  an  estimated  $75,000  yearly  by  pro¬ 
ducing  much  of  the  energy  now  purchased 
from  Detroit  Edison  Company.  Expendi¬ 
ture  of  more  than  $200,000  is  to  he  made  for 
improved  street  lighting  principally  in  the 
downtown  loop  district  and  modernization 
of  the  signal  system. 

GRANITE  FALL.S,  MINN.— Reduction  o 
15  per  cent  in  rates  for  commercial  use  of 
electricity  has  been  announced  by  City 
Council. 

TYLER,  MINN.— Village  Council  has  set 
February  4  for  a  referendum  vote  on  issU' 
ance  of  $25,000  bonds  to  cover  cost  of 
municipal  power  plant  improvements. 

PLANO,  TEX.— An  issue  of  $-55,000  of 
revenue  bonds  were  recently  voted  by  tax¬ 
payers,  proceeds  to  be  used  for  construction 
of  a  municipal  electric  light  and 
plant.  Contract  for  the  plant  will  be 


RELIABLE  ELECTRIC  CO.-CHICAGO 


The  illustration  above  shows  Blaw-Knox  Transmission  Towers  on  the 
220,000  volt  transmission  line  between  Safe  Harbor,  Pa.,  and  Baltimore, 
Md.,  built  by  the  Pennsylvania  Water  &  Power  Compemy  of  Baltimore. 

BLAW-KNOX  COMPANY 

C^AUuKD^  2013  FARMERS  BANK  BUILDING,  PITTSBURGH,  PA. 
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M^ect  Magnus  Crawford 


Assistant  Chief  Engineer 
Puget  Sound  Power  &  Light  Company 
Seattle,  Washington 


Magnus  Crawford,  left, 
is  discussing  with  Carl 
Hoge,  Assistant  Engi¬ 
neer,  preliminary  loca¬ 
tion  of  a  110  Kv.  trans¬ 
mission  line. 


He  has  a  sense  of  humor,  too.  Witness  his 
description  of  a  typical  day^s  work  .  .  . 


A  WORK  DAY  with  Magnus  Crawford  is 
simple  enough.  All  he  has  to  do  is  to 
correct  for  reactive  components  and  get  out 
some  real  kilowatts  before  bedtime,  by  shunt¬ 
ing  some  of  the  fine  peddling  engineers  and 
assigning  the  hard  work  to  capable  hands. 

A  conference  with  Chief  Engineer  George 
Quinan  starts  out  with  the  technique  George 
has  developed  for  final  mastery  of  the  golf 
stroke,  but  soon  gets  down  to  brass  tacks  and 
works  out  some  definite  schemes  for  the  Engi¬ 
neering  Department  to  save  real  money  for  the 
company,  in  connection  with  system  planning 
and  standardization  of  practices  in  the  seven 
districts. 

For  Central  District  Manager  Les  Coffin,  a  trip 
is  made  down  the  valley  with  a  community 
club  president  and  the  State  Highway  Engineer 
to  iron  out  location  problems  on  a  projected 
trunk  highway  involving  use  of  company  trans¬ 
mission  right  of  way. 

Then  Vice  President  Sam  MacFadden  sends  a 
hurry  up  request  for  an  analysis  and  report 
that  keeps  several  Assistant  Engineers  and  a 
bunch  of  draftsmen  operating  at  over-excitation 
for  several  days. 

A  number  of  problems  come  in  from  district 


superintendents,  such  as  a  line  and  cable  over 
rocky  cliffs  to  an  airway  beacon  on  a  7,500  ft. 
mountain  peak,  an  ornamental  street  lighting 
system  and  underground  distribution,  an  addi¬ 
tion  to  a  110  kv.  substation  with  synchronous 
condenser,  or  tickets  for  Saturday’s  football 
game. 

After  finishing  up  these  matters  and  writing  a 
few  reports  and  letters,  the  rest  of  the  day  is 
free  for  problems  requiring  original  thought. 
This  would  be  something  like  the  development 
of  an  equation  of  the  infinite  series  approaching 
dividends  as  a  limit,  integrating  such  variables 
as  cost  of  power,  rates,  engineering  economy 
and  which  way  the  political  cat  will  jump. 


He  Hatches  Electrical  World,  too 

Quoting  Magnus  Crawford — "Electrical  World 
has  been  a  steady  diet  with  me  for  over  25 
years,  and  I  rate  it  along  with  committee  work 
on  the  EEI,  AEIC,  AIEE,  etc.,  as  a  source  of 
keeping  in  touch  with  the  latest  practices.” 
Men  make  markets,  and  there  are  thousands  of 
"Magnus  Crawfords”  representing  a  tremen¬ 
dous  market  that  can  be  profitably  cultivated 
through  Electrical  World.  For  more  complete 
details,  write  ELECTRICAL  WORLD,  330 
West  42nd  St.,  New  York,  N.  Y. 
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THERE  IS  NO 
SUBSTITUTE  FOR 
WATER 


Allow  the  supply  to  be  interrupted 
and  the  consequences  are  appalling. 


INTERNAL 

COMBUSTION 

ENGINES 


Gas — Gasoline — Diesel  Oil  Engines 

Sterling  engines  are  built  to  pump  water  in  any 
emergency. 


At  the  Attleboro  Water  Works,  Attleboro,  Mass.,  a  Sterling  Dolphin 
C-8  cylinder,  300  H.P.  engine  direct  connected  to  two  3-stage  Warren 
pumps  running  at  1550  R.P.M. 


STERLING  ENGINE  COMPANY 


Home  Office  and  Plant: 
1270  Niagara  Street 
Buffalo,  N.  Y. 


Dept.  C-2 


Branch  Office: 
900  Chrysler  Bldg. 
New  York,  N.  Y. 


awarded  as  soon  as  the  bonds  have  been  ap¬ 
proved  and  sold. 

BLACKSTONE,  VA.— Town  has  com¬ 
pleted  payments  on  its  municipal  power 
plant  with  profits  made  during  eight  years 
of  operation,  Manager  C.  H.  Hardy  has  re¬ 
ported  to  members  of  the  Town  Council. 
The  plant,  which  is  valued  at  $160,000,  was 
erected  in  1927. 


BOOK  REVIEWS 


Guide  and  Index  to  Hearings  on 
Public  Utility  Act  of  1935 

By  E.  T.  Bullock  and  Otto  J.  Wieland. 
Published  by  Indexing  Service  Company, 
3745  74th  Street,  Jackson  Heights,  Long 
Island,  N.  Y.  176  pages.  Price,  $25. 

As  received,  the  contents  embrace  more 
than  the  title  indicates.  Half  the  pages  do 
constitute  an  index  to  the  hearings  by  topic 
and  by  company  and  individual  names.  But 
there  also  follow  four  equally  important  sec¬ 
tions,  the  first  being  the  text  of  Titles  I  and 
II  of  the  act,  the  second  an  index  (fourteen 
pages)  to  the  details  of  the  act,  the  third  a 
ten-page  bibliography  of  holding  company 
and  regulation  literature  of  the  last  five 
years  and  the  fourth  a  chronology  stretching 
from  the  first  news  inkling  of  the  bill  to  the 
signing  on  August  26,  1935. 

This  is  all  working  material  for  those  who 
must  follow  the  future  of  this  act  and  know 
the  sources  of  facts  about  its  inception, 
launching,  advocacy,  opposition,  modifica¬ 
tion  and  effectuation.  Just  where  a  given 
subject  is  treated  in  the  bill,  where  another 
detail  was  threshed  out  in  the  voluminous 
hearing  or  where  can  be  found  the  speech 
or  brochure  of  some  utility  leader  is  often 
the  puzzle  confronting  an  executive  pressed 
for  an  immediate  answer.  This  book  is  the 
facile  solver  of  those  dilemmas. 

• 

Radio  Engineering  Handbook 
(Second  Edition) 

By  Keith  Henny.  MoGraw-Hill  Book 
Company,  330  West  42d  Street,  New  York 
City.  849  pages,  illustrated.  Price,  $5. 

The  preface  of  the  first  edition  was  dated 
October,  1932,  indicating  that  progress  has 
been  so  rapid  as  to  warrant  revision  to  in¬ 
corporate  latest  design  data,  more  on  an¬ 
tennas,  a  wholly  new  treatment  of  television. 
Almost  every  one  of  the  chapters  prepared 
by  the  twenty  co-authors  contributes  some¬ 
thing  to  the  260  new  pages.  The  treatment 
remains  predominantly  functional  rather 
than  empirical — the  latter  a  defect  of  many 
less  authentic  handbooks. 

• 

Impregnated  Paper  Insulation 

By  J.  B.  Whitehead.  Published  by  John 
Wiley  &  Sons,  Inc.,  New  York.  221  pages, 
illustrated.  Price  $4. 

This  is  a  monograph  on  dielectric  research 
covering  impregnated  paper  for  high-voltage 
cables.  The  researches  were  conducted  at 
Johns  Hopkins  and  the  volume  is  published 
under  the  auspices  of  the  Committee  on 
Electrical  Insulation  of  the  National  Re¬ 
search  Council. 

For  many  years  Dr.  Whitehead  and  his  as¬ 
sociates  have  delved  in  solid,  liquid  and 
composite  dielectrics  to  find  out  their  inher¬ 
ent  electrical  properties.  TTiis  volume  sum¬ 
marizes  the  researches  on  paper,  oil  and  the 
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Pi 

Consulting 

lOFESSION 

Management 

AL  SeRVI 

Designing 

CES 

Inspections 

Accounting 

Appraisals 

Testing 

Cost  Analysis 

Valuations 

Construction 

Financing 

Investigations 

WILLIAM  A.  BAEHR 
ORGANIZATION,  Inc. 

ENCI  N  E  ERS — ACCOUNTA  NTS — M  AN  AGER3 

231  South  La  Salle  St. 
CHICAGO 


BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  Design 
and  Construction  of  Power  Systems,  Water 
Supplies,  Sewerage  and  Sewagre  Disposal, 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  Street,  Albany,  N.  Y. 


BLACK  &  VEATCH 

Consulting  Engineers 

Water.  Steam  and  Electric  Power  InTestigatlons, 
Design,  Supervision  of  Construction,  Valuation, 
Tests  and  Laboratory  Service. 

Mutual  Building,  Karuaa  City,  Mo. 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

61  Broadway  New  York 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  flnancing,  construction  and 
management  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


Because  the  consultant  gives  an 
'outside  viewpoint"’  and  is  free  of 
the  traditions  and  inhibitions 
which  ofttirnes  hamper  the  think¬ 
ing  of  the  men  on  the  job,  he  is 
frequently  able  to  see  more  clearly 
and  offer  valuable  advice. 

Let  him  join  your  staff  and  de¬ 
monstrate  the  practical  dollars- 
and-cents  value  of  an  outside 
viewpoint. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 

Testa  of  Electrical  Machinery  Apparatus  and  Sup¬ 
plies.  Materials  of  Conitructloni.  Coal,  Paper, 
etc.  Inspection  of  Material  and  Apparatus  at 
Manufactories. 

80tb  St.  and  Blast  End  Are.,  New  York 


FORD,  BACON  &  DAVIS,  Inc. 

Engineers 

DESIGN  .  CONSTRUCTION 
VALUATIONS .  REPORTS .  UJTANGIBLES 
Philadelphia  New  York  Chicago 

Washington  Dallas 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 

35  East  Wacker  Drive  Chicago,  Ill. 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 
100  West  Monroe  St..  Chicago,  Ill. 
136  Liberty  St..  New  York 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility  Administrative 
Economic  and  Municipal  Problems 
Cost  Analysis 

Inducement  Rate  Development 
Rate  Cases — Appraisals 
li  West  42nd  Street,  .Vew  York 


LUCAS  &  LUICK 

ENGINEERS 

ants  Transmission  Lines 

Industrial  Plants 

ions  Reports  Vsluationi 

Rate  Cases 

Public  Utility  Management 
231  So.  La  Salle  St.,  Chicago 


HARRY  REID  &  CO.,  INC 

OPERATION — RECAPITALIZATION 
DESIGN — CONSTRUCTION 
OF 

PUBLIC  UTILITIES 

84  William  St.  New  York 


ALBERT  S.  RICHEY 

ENGINEER 

PUBLIC  UTILITY  REPORTS — 
APPRAISALS — RATES — OPERATION 


125  Salisbury  Street 


Worcester.  Mass. 


Power  Plants 
Eiaminationa 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING— RBt)RG.\NlZATION— 

DESIGN — CONSTRUCTION — 
of 

INDUSTRIAL  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Franclieo 


SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 

140  South  Dearborn  St. 
Chicago,  III. 


SPOONER  &  MERRILL,  INC. 

Consulting  Engineers 
Design — Supervision  of  Construction 
Reports — Examinations — Valuations 

20  North  Wacker  Drive.  Chicago,  Illinois 


STEVENS  &  WOOD 

Incorporated 

INVESTIGATIONS— REPORTS 
APPRAISALS 

30  Broad  St.  New  York 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-Electric  Development,  Dams,  Water  Supply, 
Flood  Control.  Engineering  Problemt  relating  to 
Water  Rights  and  Water  Power  Law.  Appraliali. 

New  York  City,  50  Church  St. 


THE  J.  G.  WHITE  ENGINEERING 
CORPORATION 

Engineers — Constructors 

Steam  and  Hydroelectric  Power  Plants.  Tranamla- 
tlon  Syitems,  office  and  Induitrial  Building.  Air 
Conditioning,  Railroads. 

REPORTS  and  APPRAISALS 
80  Broad  Street  New  York 


Do  people 
like  you 

Sensible,  practical  methods  for  improving  your  relations 
with  others — securing  cooperation  of  superiors,  associates, 
and  subordinates — both  in  and  out  of  business  life.  Send 

Read 

GETTING  ALONG 

$2.50  for  a  copy  on  10  days’  approval. 

WITH  PEOPLE 

instinctively? 

McCraw-Hill  Book  Company,  Inc. 

330  West  42nd  St..  New  York,  N.  Y. 

by  MILTON  WRIGHT 
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The  Present  Staqe 
of  Recovery.  . . 

and  favorable  market  conditions  invite  the  atten¬ 
tion  of  corporation  executives  to  possible  benefits 
from  re-adjustment  of  capital  structures.  (T  Such 
re-adjustment  may  profitably  include  not  only  the 
refunding  of  debt  or  the  raising  of  additional 
capital,  but  also  the  betterment  of  the  collateral 
value  of  outstanding  securities  through  more  di¬ 
versified  ownership  and  increased  marketability. 

R  EBERSTADT  &  CO, 

Incorporated 

IHVESTMEHT  banking 

39  BROADWAY  NEW  YORK  CITY 


combination  as  used  in  high-voltage  l  ablei. 
Much  valuable  data  are  included  and  many 
suggestions  for  further  researches. 

One  outstanding  practical  conclusion  is 
that  there  is  no  inherent  limitation  in  going 
to  much  higher  voltages  for  cables  than  are 
now  used  in  practice.  It  is  a  question  of 
cost  because  of  the  care  and  precision  re¬ 
quired  in  manufacture.  One  essential  con¬ 
clusion  of  the  research  is  that  air  and  mois¬ 
ture  must  be  removed  from  paper  and  oil  to 
get  a  good  product.  The  limits  to  this  prac¬ 
tice  are  given.  A  second  conclusion  is  that 
insulating  oils  need  research  to  determine 
the  factors  that  make  for  their  stability  and 
free  ion  movement. 

The  experimental  data  are  supplemented 
with  theory  and  quantitative  derivations 
wherever  this  is  possible.  This  monograph 
is  fundamental  and  valuable  and  should  ap¬ 
peal  to  all  interested  in  dielectrics  and 
cables. 

• 

Alternating  Current  Machinery 

By  J.  M.  Bryant  and  E.  W.  Johnson.  Me- 
Graw-Hlll  Book  Company,  New  York.  790 
pages,  illustrated.  Price  $6. 

This  is  a  college  textbook  on  design  of 
alternating-current  machinery  and  is  built 
up  from  the  practical  teaching  experience 
of  the  authors.  It  is  essentially  a  text  cov¬ 
ering  fundamental  principles  applied  to  the 
electrical  problems  of  design.  It  is  more  a 
fundamental  textbook  than  a  detailed  book 
on  design,  and  this  fact  should  make  it  a 
welcome  addition  to  college  texts.  Some¬ 
where  the  student  should  get  the  same  fun¬ 
damental  treatment  of  the  mechanical  and 
metallurgical  element  of  machine  design  if 
he  is  to  have  the  basic  theoretical  training 
for  a  good  machine  designer. 

• 


LATOX 

Lead  Covered  Cables 

LATOX  lead  sheathed  Control  Cables  are 
designed  for  usual  supervisory  control  oper¬ 
ating  voltages,  with  solid  or  stranded  con¬ 
ductors  each  insulated  with  LATOX  rubber 
insulation  and  covered  with  a  cotton  braid. 

LATOX  lead  sheathed  Fire  Alarm  and 
Police  Signal  Cables  because  of  their  small 
diameter,  light  weight,  long  life  and  low 
maintenance  cost  are  particularly  suited  for 
installation  in  crowded  ducts  under  city 
streets. 

LATOX  lead  sheathed  Telephone  Cables 
with  Latox  rubber  insulated  conductors 
paired  or  quadded  have  talking  qualities 
approaching  those  of  the  dry  paper  insulated 
cables  ordinarily  used  for  telephone  service. 

Descriptive  booklet  upon  request 
"LATOX  Lead  Covered  Cables" 

SIMPLEX  WIRE  &  CABLE  CO. 

79  Sidney  St.,  Cambridge  A 
BOSTON,  MASS. 


Measurements  in 
Radio  Engineering 

By  F.  E.  Terman.  McGraw-Hill  Book 
Company,  New  York.  400  pages,  illustrated. 
Price,  $4. 

An  engineering  treatment  of  measurements 
in  radio  has  been  needed  and  Mr.  Terman 
has  written  an  admirable  text  and  reference 
book  on  the  subject.  The  principles  ap¬ 
plied  in  radio  measurements  are  covered  on 
a  theoretical  basis  and  then  the  measurement 
methods  and  equipment  are  outlined.  The 
range  is  through  the  normal  current,  voltage 
and  power  values  to  circuit  constants,  an- 
tenas,  oscillators,  cathode  tubes,  amplifiers, 
receivers,  tubes  and  wave  forms.  This  book 
is  a  valuable  addition  to  the  art  of  meas¬ 
urement. 

• 

Courants  de  Foucault 
(Foucault  Currents) 

By  Paul  Bunet.  Published  by  J- 
Balllifire  et  Fils.  19  Rue  Hautefeuille,  Paris 
180  pages,  60  illustrations.  Price  25  francs. 

This  book  will  interest  primarily  designen 
of  machinery  and  of  layouts  involving  closely 
spaced  conductors  carrying  large  currents 
or  currents  at  high  frequencies.  It  brings 
together  an  analytical  discussion  of  Foucault 
currents  in  magnetic  and  non-magnetic  con¬ 
ductors  under  various  conditions.  Indicating 
its  scope,  some  topics  are:  Effective  re¬ 
sistance  of  flat  and  round  bars  and  other 
shapes;  internal  phase  displacement;  cabl«. 
parallel  conductors,  conductors  imbedded  m 
a  different  metal;  effect  of  a.c.  harmonics 
and  of  transients;  use  of  iron  wires,  varia¬ 
tion  of  losses  with  temperature  and  fre¬ 
quency. 
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Industry  and  Education 
Co-operate  for  Research 

[Continued  from  page  37] 
cilities  for  the  training  of  advanced 
students  in  scientific  research  of  value 
to  industry,  at  the  same  time  it  is  af¬ 
fording  the  teaching  staffs  of  engineer¬ 
ing  colleges  opportunities  to  devote 
part  time  in  creating  new  knowledge 
of  value  to  industry  and  of  direct  con¬ 
tact  with  trends  in  practice. 

For  more  than  sixteen  years  Purdue 
University  has  co-operated  with  the 
automotive  industry  in  securing  new 
information  about  carburetors,  pis¬ 
tons,  steering  gears,  crankshafts,  tires, 
spark  plugs,  and  special  studies  of  the 
riding  qualities  of  motor  vehicles  were 
extended  also  to  street  cars  in  co-oper¬ 
ation  with  the  Electric  Railway  Presi¬ 
dents’  Conference  Committee. 

Purdue  University,  in  addition  to 
the  above-mentioned  active  co-opera¬ 
tion  in  research  with  the  railroads  and 
public  utilities,  may  be  listed  among 
the  pioneers  in  concrete  and  new-build¬ 
ing  material  investigations.  These 
studies  have  been  carried  on  for  many 
years  with  funds  partly  received  from 
governmental  agencies  but  mainly 
from  industries  interested  in  new  ma¬ 
terials  and  better  structures.  Among 
the  recent  problems  in  this  field  may 
be  mentioned  masonry  mortars,  struc¬ 
tural  welding,  impact  on  bridges,  con¬ 
crete  beams,  blended  cements  and  the 
development  of  a  new  building  stone 
from  waste  materials. 

Since  1931  important  studies  of 
high-pressure  steam  generation  have 
been  carried  on  in  the  Purdue  Univer¬ 
sity  engineering  laboratories.  These 
have  been  under  the  direction  of 
the  main  research  committee  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  and  have  been  supported  co-op¬ 
eratively  by  the  Engineering  Founda¬ 
tion.  Babcock  &  Wilcox  Company  and 
Purdue  University.  These  investiga¬ 
tions  have  resulted  in  new  knowledge 
about  the  characteristics  of  forced  cir¬ 
culation  steam  generators,  limitations 
of  automatic  control  at  high  pressures, 
a  check  of  the  value  of  enthalpy  of 
steam  at  high  pressures  and  tempera¬ 
tures,  accurate  data  of  the  viscosity  of 
'*ater  up  to  the  critical  temperature 
and  now  values  for  the  viscosity  of 
steam  up  to  3,500  lb.  per  square  inch 
and  1,000  deg.  F.  At  present  a  study 
of  the  reaction  of  steam  and  metals  at 
devater!  temperatures  is  being  made 
"'ith  the  encouragement  of  the  Engi¬ 
neering  Foundation,  Combustion  Cor¬ 
poration  and  Detroit  Edison  Comparjy. 


A  Bt/INE/y  B€C/TEIi... 
ihaty  a  Ceal  LCAD  BlIILEEC. 

Shopping,  spending  .  .  .  crowds  gather  where  streets  ore  well  lighted.  Busi* 
ness  flourishes,  merchants  prosper  .  .  .  and,  in  turn,  the  Utility  profits  by  an 
increased  commercial  load.  Briefly,  that’s  the  story,  proven  time  and  time  again 
in  municipalities  that  have  adopted  Silvray  "Multiplex”  Processing  for  street 
lighting. 

A  readily  saleable  plan  to  increase  effectite  illumination  from  30%  to  50% 
.  .  .  Silvray  "Multiplex"  Processing  controls  and  directs  the  light  rays  without 
the  use  of  separate  reflecting  devices.  Requiring  no  change  in  existing  equip¬ 
ment  .  .  .  the  cost  is  equal  to  only  about  10%  of  the  annual  street  lighting 
revenue.  The  annual,  additional  commercial  load  is  limited  only  by  the  size 
of  the  municipality! 

Write  for  full  details  or  let  one  of  our  Engineers  talk  to  you 
about  a  survey  or  recommendations.  There  is  no  obligation. 

SILVRAY  "MULTIPLEX"  PROCESSING 


AMERICAN  STREET  ILLUMINATING  COMPANY 

"Backed  by  58  Years*  Street  Lighting  Experience" 

261  North  broad  Street  . .  Philadelphia,  Pa. 
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•  Bring  your 
present  costs 
down  for  mak¬ 
ing  completed 

joints . 

Investigate  the 
advantages  of 
Electroline  ex¬ 
clusive  features 


EIjuJJuyCLnjB.  Qrmpjxyuj 


PRODUCT  INDEX 


AIR  COMPRESSORS 

AllU-Chalinera  Mfs.  Co.,  Milwankee,  WU. 

AIR-CONDITIONIKG  EQUIPMENT 
General  Electric  Co.,  Schenectadr,  N.  T, 
WeatinKhoase  E.  &  M.  Co..  E.  PltUbnrKb.  Pa. 

ALLOYS.  COPPER 

Hallorp  &  Co.,  P.  R.,  Indianapolis,  Ind. 

AMMETER.  CLIP-ON 

Colombia  Elec.  Mtg.  Co.,  CleTcland,  Ohio 
Ferranti,  Inc.,  New  York,  N.  Y. 

ANALYSES,  REVENUE 
Recording  A  Statistical  Corp.,  New  York,  N.  T. 

ANCHORS,  GUY 

Chance  Company,  Centralia,  Mo. 

Everstick  Anchor  Co.,  Fairfield,  Iowa. 
Hubbard  A  Co.,  PlttsborKh,  Pa. 

Kearney  Corp.,  dames  R.,  St.  Loots,  Mo. 

Line  Material  Co.,  South  Milwaukee,  Wis. 

ANNUNCIATORS 

Cory  Corp.,  Chas.,  Brooklyn.  N.  Y. 

APPLIANCES.  HEATING 
General  Electric  Co.,  Schenectady,  N.  Y. 
Graybar  Electric  Co.,  New  York,  N.  Y. 

BATTERIES.  STORAGE.  ALL  APPLICATIONS 
Electric  Storare  Battery  Co..  Pbila.,  Pa. 
Gould  Storaae  Battery  Co..  Depew,  N.  Y. 
Philadelphia  Storage  Battery  Co.,  Phlla.,  Pa. 

BATTERIES.  STORAGE.  AUTOMOTIVE 
Firestone  Tire  A  Rubber  Co.,  Akron,  Ohio 
Philadelphia  Storage  Battery  Co.,  Phila.,  Pa. 

BLOCKS,  LINEMEN’S  CABLE  STRINGING 
Western  Block  Co.,  Lockport,  N.  Y. 

BOILERS.  STEAM 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Ehiginecring  Co.,  New  York,  N.  Y. 

BOXES.  FUSE 

O  A  W  Elec.  Specialty  Co.,  Chicago,  III. 
General  Electric  Co.,  Bridgeport.  Conn. 

BRACKETS  A  WIREHOLDERS.  INSULATED 
Hubbard  A  Co.,  Pittsburgh,  Pa. 

BRUSHES.  CARBON 

National  Carbon  Co.,  Cleveland,  Ohio 

BURNERS.  OIL.  GAS.  PULVERIZED  FUEL 
Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 

BUS  BAR  SUPPORTS 

Bumdy  Engineering  Co.,  New  York,  N.  Y. 
General  Electric  Co.,  Schenectady.  N.  Y. 
Schweitzer  A  Conrad,  Inc.,  Chicago,  HI. 

BUS  BARS  A  TUBES 

American  Brass  Co.,  Waterbury,  Conn. 

CABLE.  ALUMINUM 

Aluminum  Co.  of  America.  Pittsburgh,  Pa. 
General  Cable  Corp.,  New  York,  N.  Y. 

CABLE,  NETWORK 

Anaconda  Wire  A  Cable  Co.,  New  York,  N.  T. 
American  Steel  A  Wire  Co.,  Chicago,  Ill. 
Rockbestos  Products  Corp.,  New  Haven,  Conn. 

CABLE.  PAPER  INSULATED 

American  Elec’l  Works,  Phillipsdale,  R.  1. 
American  Steel  A  Wire  Co.,  Chicago,  111. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Okonlte-Callender  Cable  Co.,  Passaic,  N.  d. 
Phelps-Dodge  Copper  Products  Co.,  New  York 
Roebiing’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 

CABLE,  PARKWAY 

American  Steel  A  Wire  Co.,  Chicago,  HI. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Crescent  Ins.  Wire  A  Cable  Co.,  Trenton,  N,  d. 
General  Cable  Corp.,  New  York,  N.  Y. 
Kerite  Ins.  Wire  A  Cable  Co.,  New  York,  N.  Y, 
Okonite  Co.,  Passaic,  N.  d. 

Roebiing’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 

CABLE,  STEEL  STRAND 

American  Steel  A  Wire  Co.,  Chicago,  HI. 
Indiana  Steel  A  Wire  Co.,  Munele,  Ind. 
Roebling’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 

CABLE.  SUBMARINE 

American  Steel  A  Wire  C<k,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N,  Y. 
General  Cable  Corp„  New  York,  N,  Y. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Kerite  Ins.  Wire  A  Cable  Co.,  New  York,  N,  Y. 
Okonite  Co.,  Passaic,  N.  d. 

Roebiing’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  CaAle  Co.,  Boston.  Mass. 

CABLE.  VARNISHED  CAMBRIC 

American  Steel  A  Wire  Co.,  Chicago,  HI. 
American  Elec’I  Works,  PhuUpsdale.  R.  1* 
Crescent  Ins.  Wire  A  Cable  Co.,  Trenton,  N,  d. 
General  Cable  Corp.,  New  York,  N,  Y. 
General  Electrle  Co.,  Schenectady,  N.  Y. 
Okonite  Co.,  Passaic,  N.  d.  „  . 

Phelps-Dodge  Copper  Products  Co.,  New  Yw 
Roebiing’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boston,  Msm. 

CABLE  ACCESSORIES 

G  A  W  Elec.  Specialty  Co..  Chicago.  HI. 
General  Cable  Corp.,  New  York,  N.  Y. 


Chance  Anchors  are  made 
in  ail  types  and  sizes.  The 
four  way  steel  Expanding 
Anchor  shown  at  the  left  is 
one  of  the  most  Satisfactory- 
Expanding  Anchors  on  the 
market  because  the  blades 
expand  in  opposite  direc¬ 
tions,  thereby  eliminating 
side  twisting. 


CHANCE  CAPSTAN 
PULLEY  BLOCKS 


are  light  weight,  safe,  and  easy  to 
handle,  and  give  a  mechanical 
advantage  of  32  to  1. 

Write  for  Circular. 


AUTOMATIC 


SPLICE 


^  ONE-PIECE 
SPLICE  .  .  . 

NO  TOOLS  NEEDED 

Send  for  Bulletin 


4121  SOUTH  LASA.LLE  ST. 


CHICAGO,  ILL. 


BARTLETT  NO.  I-W  COMPOUND 
LEVER  TREE  TRIMMERS— ROPE  PULL 


HIGH  GRADE 
HARD  PORCELAIN 

FOR 

Electrical  Specialties 

High  and  Low  Voltages 


Poles  are  treated  twice  for 
added  safety.  Preferred  by 
Public  Utility  Companies  be- 
cause  of  the  protec- 
tion  to  the  operator 
W  m  and  its  easy  cutting 
I  I  qualities.  Drop  Forged 
limbs. 


Bl.-ule  outs  1 
No.  50  Safety  Rack  %  I*  G 
Pole  Pruning  Saw  for  t  ^  f 
large  limbs.  .36"  I  fi  ! 
Blade.  Has  overall  | 
length  of  5  ft. 

Either  tool  furnished  with  poles 
Tip  to  16  ft.  long  by  using  extra 
sections. 

BARTLETT  MFG.  CO. 

3048  E.  Grand  Blvd.,  Detroit,  Mich. 


IMPERIAL 

PORCELAIN  WORKS 

TRENTON,  NEW  JERSEY 
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A 

Complete 

Classified 

Index 

of 

the  products 
of 

3500 

Electrical 

Manufacturers 

Looking:  for  an  electrical 
product?  If  you  are,  you 
can  learn  who  makes  it 
quickly  in  the  Buyers  Ref¬ 
erence  Number  of  Elec¬ 
trical  World.  Or  if  you 
know  only  the  manufac¬ 
turer’s  name  or  the  trade 
name,  the  Trade  Name  and 
Company  Index  in  this 
same  volume  will  answer 
your  needs  in  a  jiffy. 

In  addition,  you  will  find 
the  Product  Exhibit  Section 
most  helpful  in  locating 
branch  offices,  warehouses, 
etc. 

This  handy  guide  to  every¬ 
thing  electrical  should 
prove  quite  helpful  in  plan¬ 
ning  your  1936  purchases. 

ELICTRICAL  WORLD 

330  West  42nd  St.,  New  York,N.Y. 

Headquarters  for  Everything  Electrical 


PRODUCT  INDEX 


TREE  TRIMMINa  SERVICE 

Davex  Tree  Elxpert  Co.,  Kent,  Ohio 
TRUCKS.  OASOUME 

Chevrolet  Motor  Co..  Detroit,  Mich. 

Four  Wheel  Drive  Auto  Co.,  CIliiiuDville,  Wi*. 
International  Harveeter  Co.,  Chicaso,  Ul. 
TUBES.  COPPER.  BRASS.  BRONZE  A  NICKEL 
SILVER 

Amerlean  Braea  Co.,  Waterbary,  Conn. 
TURBINES,  HYDRAULIC 

Allie-Chainiera  Hfa.  Co.,  Milwankee,  Wit. 
Newport  Newt  ShlpbnildlnK  St  Dry  Dock  Co.. 
Newport  Newt.  Va. 

TURBINES.  MERCURY  VAPOR 

General  Eleetrie  Co.,  Seheneetady,  N.  Y.  ' 
TURBINES,  STEAM 

Allit-Chalniera  Mfy.  Co.,  Milwaukee,  Wit. 
General  Electric  Co.,  Schenectady,  N.  T.  | 
WeatinKhoute  E.  A  M.  Co.,  B.  Pittabursh.  Pa. 
TURBOGENERATORS 

Allia-Chalmera  Mfs.  Co.,  Milwaukee,  Wia. 
General  Electric  Co.,  ^henectady,  N.  Y. 

UNDERGROUND  LINE  MATERIAL 

G  A  W  Elec.  Specialty  Co.,  Chicago,  Ul. 
Graybar  Electric  Co.,  New  York,  N.  Y. 

Line  Material  Co..  South  Milwaukee.  Wla. 
VALVES  A  FITTINGS 

Crane  Company,  Chicago.  Ill. 

Ohio  Braaa  Co.,  Manafleld,  O. 

VALVES.  GATE  A  BUTTERFLY 

Newport  Newa  Shipbuilding  A  Dry  Dock  Co.. 
Newport  Newa,  Va. 

WATER  HEATERS 

Ediaon  G.  E.  Appliance  Co..  Chicago,  111. 
Weatinghonae  E.  A  M.  Co.,  E.  Pittaburgh,  Pa. 
WATER  WHEELS 

Allla-Chalmera  Mfg.  Co.,  Milwaukee,  Wla. 
Newport  Newa  Shipbuilding  A  Dry  Dock  Co.. 
Newport  Newa.  Va. 

WELDERS.  ARC 

General  Electric  Co.,  Schenectady,  N.  Y. 
Lincoln  Electric  Co..  Cleveland,  O. 

Ohio  Braaa  Co.,  Manafleld,  O. 

WELDING  RODS 

American  Steel  A  Wire  Co.,  Chicago,  Ul. 
General  Electric  Co.,  Seheneetady,  N.  Y. 
Lincoln  Electric  Co.,  Cleveland,  O. 

WIRE.  ALUMINUM 

Aluminum  Co.  of  America.  Pittaburgh,  Pa. 
WIRE.  ASBESTOS 

Amerlean  Steel  A  Wire  Co.,  Chicago.  UL 
General  Cable  Corp.,  New  York,  N.  Y. 
Roekbeatoo  Prodneta  Corp.,  New  Haven,  Conn. 

WIRE.  BARE  COPPER 

American  Elec’l  Worka.  Pblllipadale,  R.  I. 
American  Steel  A  Wire  Co.,  Chicago,  Ul. 
Anaconda  Wire  A  Cable  Corp.,  New  York.  N.  Y. 
Copperweld  Steel  Co.,  Glaaaport,  Pa. 

General  Cable  Corp.,  New  York,  N.  Y. 
Phelpa-Dodge  Copper  Prodneta  Co.,  New  York 

WIRE.  COPPER  COVERED  STEEL 
Copperweld  Steel  Co.,  Glaaaport,  Pa. 

WIRE.  GUT 

American  Steel  A  Wire  Co.,  Chicago.  Ul. 
Indiana  Steel  A  Wire  Co.,  Mancie,  Ind. 
Roebling’a  Sona  Co.,  J.  A..  Trenton,  N.  S. 

WIRE.  MAGNET 

Acme  Wire  Co..  New  Haven,  Conn. 

American  Steel  A  Wire  Co..  Chicago,  Ul. 
American  Elec’l  Worka,  Phlllipadale,  R.  I. 
Creacent  Ina.  Wire  A  Cable  Co..  Trenton,  N.  S. 
General  t^ble  Corp.,  New  York,  N.  Y. 
General  Electric  Co..  Schenectady,  N.  Y. 

WIRE.  RUBBER  COVERED 

American  Steel  A  Wire  Co.,  Chicago,  UL 
Creacent  Ina.  Wire  A  Cable  Co.,  Trenton,  N.  J. 
General  Cable  Corp..  New  York,  N.  Y. 
Graybar  Electric  Co..  New  York.  N.  Y. 

Kertte  Ina.  Wire  A  Cable  Co.,  New  York.  N.  Y. 
Okonlte  Co.,  Paaaalc,  N.  J. 

Phelpa-Dodge  Copper  Products  Co..  New  York 
Roebling’a  Sona  Co..  S.  A.,  Trenton,  N.  S. 
Simplex  Wire  A  Cable  Co.,  Boaton.  Maaa. 
United  States  Rubber  Co.,  New  York.  N.  Y. 

WIRE.  TREE 

American  Steel  A  Wire  Co.,  Chicago,  UL 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y. 

Okonlte  Co.,  Passaic,  N.  J. 

Roebling’s  Sons  Co..  J.  A.,  Trenton,  N.  J. 
Simplex  Wire  A  Cable  Co..  Boston.  Mass. 

WIRE.  WEATHERPROOF 

American  Elec’l  Works,  Phlllipadale,  R.  1. 
American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Crescent  Ins.  Wire  A  Cable  Co.,  Trenton,  N.  S- 
General  Cable  Corp.,  New  York,  N.  Y. 
Graybar  Electric  Co.,  New  York,  N.  Y. 
Phelpa-Dodge  Copper  Products  Co..  New  York 
Rocbling’s  Sons  Co..  J.  A..  Trenton,  N.  J. 
Simplex  Wire  A  Cable  Co.,  Boaton,  Mass. 
WIRE  A  RIBBON.  RESISTANCE 
Driver-Harris  Co.,  Harrison,  N.  J. 

General  Eleetrie  Co.,  Schenectady,  N.  Y. 
Hoskins  Mfg.  Co..  Detroit.  Mich. 

WIRING  DEVICES 

Bryant  Electric  Co..  Bridgeport,  Conn. 

General  Electric  Co.,  Bridgeport.  Conn. 


Light  is  mounted  on  top  of  car  or  truck 
and  illuminates  360  degree  circle.  Regard¬ 
less  of  motor  vibration  or  jouncing,  fric¬ 
tion  devices  hold  it  in  place  with  bull¬ 
dog  grip.  Weatherproof. 


Write  today  for  Prices 


CARPENTER  MFG.  CO. 

125  Broadway  Boston,  Mass. 


LEACH  (LR)  relays 


POSITIVE 

PROTECTION 


For  Your  Power  Tubes.  These  light 
duty  overload  trip  relays  have  a  wide 
field  of  use  as  safety  devices  on  elec¬ 
tronic  apparatus.  Operation  is  un¬ 
usually  dependable.  Scores  of  nation¬ 
ally  known  concerns  rely  on  Leach 
Relays  for  protection. 


Leach  Relay  Company 

5915  Avalon  Boulevard, 

Los  Angeles,  Calif. 

. . .  cv*  ^ 

SEND  ..•••***  go*'*'*’  ’ 
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EMPLOYMENT  :  BUSINESS  I  OPPORTUNITIES 


nNDISPLAYED — RATE  PER  WORD: 
Positions  Wanted  ( full  or  part-time  salaried 
finploynient  only).  6  cents  a  word,  mini¬ 
mum  SI. 00  an  insertion,  payable  in  advance. 

t  See  H  on  Hoj’  Numbers  t 
Positions  Vacant  and  all  other  classiflca- 
tioiiH  10  cents  a  word,  minimum  charge 
$2.00 

Proposals,  40  cents  a  line  an  insertion. 


INFORMATION: 

Box  Numbers  in  care  of  any  of  our  New 
York,  Chicago  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Discount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


EQUIPMENT  — USED  or  RESALE 

DISPLAYED — RATE  PER  INCH: 

1  inch  . $7.00 

2  to  3  inches .  6.76  per  inch 

4  to  7  inches .  6.60  per  inch 

8  to  14  inches .  6.26  per  inch 

Other  spaces  and  contract  rates  on  reguest. 
An  advertising  inch  is  measured  vertically 

on  one  column,  3  columns — 30  inches — 
to  a  page.  E.W. 


^  COPY  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  10  A.M.  MONDAY  FOR  SATURDAY’S  ISSUE  (published  every  other  week)  . 
-  '  '  "  — ^  - 


U.  S.  Government 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER,  Cornell  graduate,  de¬ 
sires  wider  responsibilities  in  electric  utility 
operations.  Thoroughly  qualified  to  direct  all 
activities  of  electric  utility  operating  district. 
Age  37.  married.  PW-420,  Electrical  World, 
330  West  42d  Street.  New  York  City. 


EXECUTIVE  ENGINEER,  electrical,  age  33, 
desires  position  as  execulive  assistant  or 
local  manager.  Wide  experience  electric  utility 
operations:  design,  construction,  operation, 

rates,  power  sales,  public  relations,  active  in 
community  affairs.  Now  employed  but  desire 
connection  with  greater  future.  PW’436,  Elec¬ 
trical  World.  .3.30  West  42d  St..  New  York  City. 


DISTRIBUTION  ENGINEER  or  superintendent. 

Nine  years’  engineering  and  four  years  dis¬ 
trict  superintendent  for  large  utility.  Age  34, 
technical  and  practical  training  with  a  wide 
experience  in  distribution  problems.  PW-43»5. 
Electrical  World.  .620  No.  Michigan  Ave.,  Chi¬ 
cago,  III. 


EMPLOYMENT  SERVICE 


SALARIED  POSITIONS.  $2,600  to  $25,000. 

This  thoroughly  organized  advertising  service 
of  26  years’  recognized  standing  and  reputation 
carries  on  preliminary  negotiations  for  positions 
of  the  caliber  indicated,  through  a  procedure 
individualized  to  each  client’s  personal  require¬ 
ments.  Several  weeks  are  required  to  negotiate 
and  each  individual  must  finance  the  moderate 
cost  of  his  own  campaign.  Retaining  fee  pro¬ 
tected  by  a  refund  provision  as  stipulated  in 
our  agreement.  Identity  is  covered  and.  if  em¬ 
ployed  present  position  protected.  If  you  have 
actuall.v  earned  over  $2,600,  send  only  name 
and  address  for  details.  R.  W.  Bixby.  Inc.,  ‘262 
Dclward  Bldg.,  Buffalo.  N.  Y.  (E.  W.) 


WANTED 


MANUFACTURER’S  salesman,  seven  years  with 
well-known  manufacturer  of  electrical  sup¬ 
plies.  Experienced  in  introducing  new  lines 
to  the  wholesaling,  contracting,  and  industrial 
trade  in  the  Eastern  states.  Now  employed. 
Age  28,  married.  Desires  junior  executive  po¬ 
sition  with  aggressive  electrical  manufacturing 
organization.  SA-4,30,  Electrical  World,  3.30 
West  42d  Street.  New  York  City. 


SALESMAN.  Successful,  well  established,  de¬ 
sires  to  represent  motor  or  other  electrical 
manufacturer.  Metropolitan  and  adjacent  terri¬ 
tory.  SA-434.  Electrical  World,  330  West  42d 
Street,  New  York  City. 

SALES 

I  EXGIXEER  I 

I  Available,  executive  type,  would  like  I 
I  to  represent  Equipment  Company —  | 
I  complete  experience  in  structural  erec-  | 
I  tion,  boiler  room  and  power  house  I 
I  operation,  asbestos  products,  sales,  | 
I  space  heaters,  etc.,  age  29.  Married.  | 
I  Will  travel.  I 

I  SA-4.3.3,  Electrical  World  | 

I  .330  West  42nd  Street.  New  York  City  | 


I  MM  BECOME  AN  EXPERT  I 

I  Meterman  I 

Now  is  the  time  to 
plan  for  the  rapidly 

_ increasing  demands  of 

meter  departments. 

Central  Stations  everywhere 
must  have  thoroly  trained 
men  to  efflciently  handle 
meter  and  Instrument  work. 
Whether  you  have  a  grade 
VHi  whool  education  a  de- 
gree  in  B.E.,  you 
can  profit  as  a  Meter 
Specialist. 

I  HOME-STUDY 

COURSE 

I  Up-to-Date  Study  Coarse  trains  you  thoroly  at  : 
i  home  from  mathematics  of  elemental  electricity  to  i 
i  full  understanding  of  all  types  of  meters,  demand  i 
i  meters,  instruments,  relays,  single  and  polyphase  i 
I  testing,  repairing,  calibration,  etc.  i 

I  Endorsed  by  Meter  Officials  Everywhere.  i 

i  Low  Cost — Easy  Terms — Diploma  Oranted  i 
i  Write  Today  for  Free  Booklet!  i 

I  Ft  Wayne  Correspondence  School  | 

I  Dept.  126,  Fort  Wayne,  Ind.  i 

. . . 

. . . . I . . 

I  ELECTRIC  UTILITY  ! 

FOR  SALE 

i  In  growing  scr-tion  of  western  state,  serving  i 
I  towns  on  National  Parks  Highways.  Over  1 
E  6(1  miles  Transmission  and  distribution  sys-  I 
i  tcni  of  A1  construction  six  years  old.  Over  i 
i  400  consumers,  (65%  increase  over  two  i 
E  .years  ago).  Good  government  contract  and  i 
E  wliolcsale  contract  with  neighboring  utility,  i 
E  Annual  gross  avcr.ages  $25,000.  Other  in-  i 
I  tercsts  demand  time  of  owners.  $30,000  i 
I  cash  will  handle.  i 

i  BO-438,  Electrical  World  1 

I  883  Mission  Street,  San  Francisco,  Cal.  | 

. . . . . . . . 1 . . 

U.  S.  Government 

PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  21,  1936. — 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  P.M.,  Feb. 
11,  1936,  for  furnishing  all  labor  and  ma¬ 
terials  and  performing  all  work  required 
for  one  new  passenger  elevator  and  the  re¬ 
moval  and  relocating  of  existing  passenger 
elevator  No.  3  in  the  U.S.P.O.  and  Court 
House  (old),  remodeling,  at  Nashville, 
Tenn.  Attention  is  directed  to  the  special 
conditions  of  bidding  set  forth  in  the  speci¬ 
fication.  Drawings  and  specifications  will 
be  supplied  free  to  each  contractor  inter¬ 
ested  in  submitting  a  proposal.  The  above 
drawings  and  specifications  MUST  be  re¬ 
turned  to  this  office.  Specifications  and 
drawings  (if  any)  will  not  be  furnished 
to  contractors  who  have  consistently  failed 
to  submit  proposals.  One  set  upon  re¬ 
quest,  and  when  considered  in  the  interest 
of  the  Government,  will  be  furnished 
builders'  exchanges,  chambers  of  commerce 
or  other  organizations  who  will  guarantee 
to  make  them  available  for  any  subcon¬ 
tractor  or  material  firm  interested,  and  to 
quantity  surveyors,  but  this  privilege  will 
be  withdrawn  if  the  sets  are  not  returned 
after  they  have  accomplished  their  purpose. 
If  the  bid  is  in  excess  of  $2,000,  the  bid¬ 
der  to  whom  award  is  made  must,  when  re¬ 
quired,  enter  into  a  written  contract  on  the 
Standard  Government  form,  and  furnish 


performance  bond  in  amount  representing 
50  per  cent  of  the  contract  price,  within 
fifteen  days  after  the  prescribed  Forms  are 
presented  to  him  for  signature.  Said  period 
will  be  extended  only  upon  presentation  to 
the  contracting  officer,  within  said  period, 
of  reasons  which,  in  the  opinion  of  the 
Contracting  Officer,  justify  the  extension 
and  no  extension  of  more  than  10  days  will 
be  granted.  If  the  written  contract  and 
bond  are  not  received  within  said  period,  the 
Government  will  proceed  to  have  the  work 
required  by  the  specifications  performed  by 
any  means  at  its  command,  and  any  excess 
cost  to  the  United  States  will  be  charged 
against  the  bidder  to  whom  the  award  was 
originally  made.  W.  E.  REYNOLDS,  As¬ 
sistant  Director  of  Procurement,  Public 
Works  Bi'anch.  (36) 


PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  14,  1936. — • 
Sealed  bids  in  duplicate  will  be  publicly 
opened  in  this  office  at  1  P.M.,  Feb.  6,  1936, 
{or  furnishing  all  labor  and  materials  and 
performing  all  work  required  for  installing 
one  freight  elevator  in  the  U.S.P.O.  at  At¬ 
lantic  City,  N.  J.  Attention  is  directed  to 
the  special  conditions  of  bidding  set  forth 
in  the  specifications',  and  bulletin  no.  51 
(revised)  of  the  Federal  Emergency  Admin¬ 
istration  of  Public  Works.  Specifications 
and  drawings  (if  any)  will  be  supplied  free 
to  eacli  contractor  interested  in  sulmiitting 
a  proposal.  The  above  drawings  and  speci¬ 
fications  MT’ST  1)6  returned  to  this  office. 
Specifications  and  drawings  (if  any)  will 
not  be  furnished  to  contractors  who  have 
consistently  failed  to  submit  proposals.  One 
set  upon  request,  and  when  considered  in 
the  interests  of  the  Goveimment,  w'ill  be  fur¬ 
nished  builders’  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
subcontractor  or  material  firm  interested, 
and  to  quantity  surveyors,  but  this  privilege 
will  be  withdrawn  if  the  sets  are  not  returned 
after  they  have  accomplished  their  purpose. 
W.  E.  REYNOLDS.  Assistant  Director  of 
Procurement,  Public  Works  Rrancii.  (37) 


PROCI’REMENT  DIVISION.  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  21.  1936.— 
Sealed  bids'  in  duplicate,  subject  to  tlie  con¬ 
ditions  of  bulletin  no.  51  (revised)  of  the 
Federal  Emergency  Administration  of  Pub¬ 
lic  Works,  will  be  pul)licly  opened  in  this 
office  at  10  A.M.,  Feb.  17.  1936.  for  furnish¬ 
ing  all  labor  and  materials  and  perforniing 
all  work  for  the  installation  of  a  signal 
system,  etc.,  in  tlie  U.  S.  Internal  Revenue 
Building  Extension,  Washington.  D.  C. 
Specifications,  not  exceeding  one  set.  may  be 
obtained  from  the  custodian  of  tlie  building 
or  at  this  office  in  the  di.seretion  of  the  As¬ 
sistant  Director  of  Procurement,  Public 
Works  Branch.  W.  E.  REYNOLDS,  As¬ 
sistant  Director  of  I’rocurement  I’ublic 
Works  Brandi.  (34) 


PROCUREMENT  Division.  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  15,  193*’-7; 
Sealed  Bids,  in  duplicate,  will  be  publicly 
opened  in  this  office  at  10  A.M.,  Feb.  *>. 
1936,  for  furnishing  all  labor  and  materials 
and  perforniing  all  work  for  the  special 
terior  lighting  fixtures  at  the.  r.S.PG., 
Moline,  Ill.  In  awarding  a  contract,  con¬ 
sideration  will  be  given  to  those  bidders 
who  have  previously  performed  work  com¬ 
parable  in  all  respects  with  that  for  whicn 
the  bids  are  submitted  and  who  can,  if  so 
requested,  show  evidence  that  they  ha\e 
performed  SMch  work  in  a  satisfacti  iy  man¬ 
ner.  Drawings  and  specifications,  not  e\- 
ceeding  one  set,  may  be  olitained  Doiii  tne 
custodian  of  the  building  or  at  tliis  office 
in  tlie  discretion  of  the  Assistant  Directo 
of  Procurement,  Public  Works  Brancn. 
W.  E.  REYNOLDS.  Assistant  U'rcctor  oi 
Procurement,  Pulilio  Works  Hraiicli.  (<)1>d 
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PROCUREMEINT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  15,  1936. — 
Sealed  proposals’  In  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  P.M.,  Feb. 
14,  1936,  for  furnishing  all  labor  and  ma¬ 
terials  and  performing  all  work  required 
for  installing  a  complete  elevator  plant  in 
the  U.S.P.O.  &  Court  House.,  extension  and 
remodeling  at  Grand  Forks,  N.  Dak.  At¬ 
tention  Is  directed  to  the  special  conditions 
of  bidding  set  forth  In  the  specification. 
Drawings  and  specifications  will  be  sup¬ 
plied  free  to  each  contractor  Interested  in 
submitting  a  proposal.  The  above  drawings 
and  specifications  MUST  be  returned  to  this 
office.  Specifications  and  drawings  (if  any) 
will  not  be  furnished  to  contractors  who 
have  consistently  failed  to  submit  proposals. 
One  set  upon  request,  and  when  considered 
in  the  interests  of  the  Government,  will  be 
furnished  builders'*  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
subcontractor  or  material  firm  interested, 
and  to  quantity  surveyors,  but  this  priv¬ 
ilege  will  be  withdrawn  if  the  sets  are  not 
returned  after  they  have  accomplished  their 
purpose.  If  the  bid  is  in  execss  of  $2,000, 
the  bidder  to  whom  award  is  made  must, 
when  required,  enter  into  a  written  con¬ 
tract  on  the  Standard  Government  form, 
and  furnish  performance  bond  in  amount 
representing  50  per  cent  of  the  contract 
price,  within  15  days’  after  the  prescribed 
forms  are  presented  to  him  for  signature. 
Said  period  will  be  extended  only  upon 
presentation  to  the  contracting  officer, 
within  said  period,  of  reasons  which,  in  the 
opinion  of  the  contracting  officer,  justify  the 
extension ;  and  no  extension  of  more  than 
10  days  will  be  granted.  If  the  written 
contract  and  bond  are  not  received  within 
said  period,  the  Government  will  proceed 
to  have  the  work  required  by  the  speci¬ 
fications  performed  by  any  means  at  its 
command,  and  any  excess  cost  to  the  U.  S. 
will  be  charged  against  the  bidder  to  whom 
the  award  was  originally  made.  W.  E. 
REYNOLDS,  Assistant  Director  of  Procure¬ 
ment,  Public  Works  Branch.  (311) 


PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  15,  1936. — 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  P.M.,  Feb.  13, 
1936,  for  furnishing  all  labor  and  materials 
and  performing  all  work  required  for  in¬ 
stalling  two  freight  elevators  in  the  U.  S. 
Parcel  Post  Bldg.,  at  Houston,  Texas.  At¬ 
tention  is  directed  to  the  special  conditions 
of  bidding  set  forth  in  the  specification. 
Drawings  and  specifications  will  be  sup¬ 
plied  free  to  each  contractor  interested  in 
submitting  a  proposal.  The  above  drawings 
and  specifications  MUST  be  returned  to 
this  office.  Specifications  and  drawings  (if 
any)  will  not  be  furnished  to  contractors 
who  have  consistently  failed  to  submit  pro¬ 
posals.  One  set  upon  request,  and  when 
considered  in  the  Interests  of  the  Govern¬ 
ment,  will  be  fiirnis’hed  builders’  exchanges, 
chambers  of  commerce  or  other  organiza¬ 
tions  who  will  guarantee  to  make  them 
available  for  any  subcontractor  or  material 
firm  Interested,  and  to  quantity  surveyors, 
but  this  privilege  will  be  withdrawn  if  the 
sets  are  not  returned  after  they  have  ac¬ 
complished  their  purpose.  If  the  bid  is  in 
excess  of  $2,000.00.  the  bidder  to  whom 
award  is  made  must,  when  required,  enter 
into  a  written  contract  on  the  Standard 
Government  form,  and  furnish  performance 
bond  in  amount  representing  50  per  cent 
of  the  contract  price,  within  fifteen  days 
after  the  prescribed  forms  are  presented  to 
him  for  signature.  Said  period  will  be  ex¬ 
tended  only  upon  presentation  to  the  con¬ 
tracting  officer,  within  said  period,  of  rea¬ 
sons  which,  in  the  opinion  of  the  contract¬ 
ing  officer,  justify  the  extension ;  and  no 
extension  of  more  than  10  days  will  he 
granted.  If  the  written  contract  and  bond 
are  not  received  within  said  period,  the  Gov¬ 
ernment  will  proceed  to  have  the  work  re¬ 
quired  by  the  specifications  performed  by 
any  means  at  its  command,  and  any  excess 
cost  to  the  U.  S.  will  be  charged  against 
the  bidder  to  whom  the  award  was  orig¬ 
inally  made.  W.  E.  REYNOT^DS.  A.s-sistant 
Director  of  Proctirement,  Public  Works 
Branch.  (38) 


Bids ;  March  4. 

Telephone  System 

Anchorage,  Alaska. 

Sealed  bids  will  be  received  by  the  Com¬ 
mon  (Council  of  the  City  of  Anchorage, 
Alaska,  at  the  Office  of  the  City  Clerk,  until 
8  o’clock  P.  M.  on  the  4th  day  of  March, 
1936,  and  then  publicly  opened,  for  furnish¬ 
ing  all  labor  and  materials  necessary  for 
installing, 

A  Multiple  Switch  Board  Telephone  system 
with  a  400  line  capacity,  complete,  with  an 
alternate, 

for  furnishing  and  installing  a  400  line 
Automatic  Telephone  System,  complete  with 
equipment  and  subscribers’  instruments,  in 
a  Municipal  building  to  be  erected  in  ac¬ 
cordance  with  plans  and  specifications  on 
file  with  the  (jity  of  Anchorage,  which  may 
be  obtained  upon  request. 

The  successful  bidder  will  be  required  to 
file  a  performance  bond  for  the  full  amount 
of  the  contract  price,  which  bond  shall  be 
furnished  by  a  Surety  Co.  satisfactory  to 
the  Public  Works  Administration. 

This  Improvement  shall  be  constructed 
under  the  contract  provisions  and  rules  and 
regulations  of  the  Public  Works  Adminis¬ 
tration  as  to  Bids,  Contractor’s  Bonds,  and 
Contract,  Wage  and  Labor  Provisions’. 

Labor  required  for  this  project  shall  be 
as  outlined  in  3  (a>  of  the  Construction 
Regulations. 

Attention  Is  called  to  the  fact  that  not 
less  than  the  minimum  wage  rates  pre¬ 
scribed  by  the  Federal  Emergency  Adminis¬ 
tration  of  Public  Works  must  be  paid  on 
this  project. 

No  bids  may  be  withdrawn  for  a  period  of 
thirty  (30)  days  after  date  of  opening. 

The  City  of  Anchorage,  reserves  the  right 
to  reject  any  and  all  bids’  and  to  waive  any 
informality  in  the  bids  received. 

BY  CITY  OF  ANCHORAGE, 
TERRITORY  OF  ALASKA. 

O.  S.  GILL, 

Mayor. 


U.  S.  Government 


PROCUREMENT  DIVISION.  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  23,  1936. — 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  P.M.,  Feb.  20, 
1936,  for  furnishing  all  labor  and  materials 
and  performing  all  work  required  for  in¬ 
stalling  one  freight  elevator  in  the  U.S.P.O., 
Etc.,  at  Santa  Barbara,  Calif.  Attention 
is  directed  to  the  special  conditions  of  bid¬ 
ding  set  forth  in  the  specification.  Draw¬ 
ings  and  specifications  will  be  supplied  free 
to  each  contractor  interested  in  submitting 
a  proposal.  The  above  drawings  and  speci¬ 
fications  MUST  be  returned  to  this  office. 
Specifications  and  drawings  (if  any)  will 
not  be  furnished  to  contractors  who  have 
consistently  failed  to  submit  proposals.  One 
set  upon  request,  and  when  cons’idered  in 
the  interests,  of  the  Government,  will  be 
furnished  builders’  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
subcontractor  or  material  firm  Interested, 
and  to  quantity  surveyors,  but  this  privilege 
will  be  withdrawn  if  the  sets  are  not  re¬ 
turned  after  they  have  accomplished  their 
purpose.  If  the  bid  is’  in  excess  of  $2,000, 
the  bidder  to  whom  award  is  made  must, 
when  required,  enter  into  a  written  contract 
on  the  Standard  Government  form,  and  fur¬ 
nish  performance  bond  in  amount  repre.sent- 
ing  50  per  cent  of  the  contract  price,  within 
15  days  after  the  prescribed  Forms  are 
presented  to  him  for  signature.  Said  period 
will  be  extended  only  upon  presentation  to 
the  contracting  officer,  within  said  period, 
or  reasons  which,  in  the  opinion  of  the  con¬ 
tracting  officer,  justify  the  extension ;  and 
t>o  extension  of  more  than  10  days  will  be 
granted,  if  the  written  contract  and  bond 
are  not  received  within  s’aid  period,  the  Gov¬ 
ernment  will  proceed  to  have  the  work  re¬ 
quired  by  the  specifications  performed  by 
any  means  at  its  command,  and  any  excess 
to  the  U.  S.  will  be  charged  against 
the  bidder  to  whom  the  award  was  origi¬ 
nally  made.  W.  E.  REYNOLDS.  Assistant 
Uirector  of  Procurement,  Public  Works 
Branch.  (35) 


procurement  division.  Public  Works 
gj^noh,  Washington,  D.  C.,  Jan.  24,  1936. — 
sealed  proposals  in  duplicate  will  be  pub- 
«9*y  opened  in  this  office  at  10  A.M.,  Feb. 
tori  1  furnishing  all  labor  and  ma- 

tf..  ■  ,  .^od  performing  all  work  for  the 
mrnishing  and  installing  interior  lighting 
natures,  in  the  U.S.P.O.  at  Wildwood,  N.  J. 
^wings  and  specification  will  be  supplied 
to  each  contractor  interested  in  sub¬ 
mitting  a  proposal.  W.  E.  REYNOLDS,  As- 
SJftaut  Director  of  Procurement,  Public 
works  Branch.  (31) 


PROCTtreMENT  DIVISION.  Public  Works 
Branch,  Washington.  D.  C.,  Jan.  13,  1936. — 
Sealed  bids  in  duplicate,  subject  to  th'’ 
conditions  of  bulletin  no.  51  (revised)  of 
the  Federal  Emergency  Administration  of 
Public  Works,  will  be  publicly  opened  in 
this  office  at  16  A.M..  Feb.  7,  1936,  for  fur¬ 
nishing  all  labor  and  materials  and  per¬ 
forming  all  work  for  special  interior  light¬ 
ing  fixtures  for  Federal  Buildings.  Atten¬ 
tion  is  directed  to  the  special  conditions 
of  bidding  set  forth  in  the  specification.  In 
awarding  the  contract,  consideration  will 
be  given  only  to  manufacturers  of  lighting 
fixtures  who  have  previously  furnished  and 
installed  work  comparable  in  all  respects 
with  that  for  which  the  bid  is  submitted, 
and  who  can.  if  so  requested,  show  evidence 
that  they  have  performed  such  work  in  a 
satisfactory  manner.  Drawings  and  speci¬ 
fications  not  exceeding  one  set,  may  he  ob¬ 
tained  by  any  satisfactory  lighting  fixture 
manufacturers  at  this  office  in  the  discre¬ 
tion  of  the  Assistant  Director  of  Procure¬ 
ment.  Public  Works  Branch.  W.  E.  REY- 
'^’DT.dS.  Assistant  Director  of  Procurement, 
Public  Works  Branch.  (39) 


PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  17,  1936. — 
Sealed  bids  in  duplicate  will  be  nubliclv 
opened  in  this’  office  at  1  P.M.,  Feb.  20, 
1936,  for  furnishing  all  labor  and  materials 
and  performing  all  work  required  for  in¬ 
stalling  one  freight  elevator  in  the  T^.S.P.O., 
“D”  Annex  Postal  Station,  New  York,  N.  Y. 
Attention  is  directed  to  the  special  condi¬ 
tions  of  bidding  set  forth  in  the  specifica¬ 
tions,  and  bulletin  no.  51  (revised)  of  the 
Federal  Emergency  Administration  of  Pub¬ 
lic  Works.  Specifications  and  drawings  (if 
any) will  be  supplied  free  to  each  contractor 
interested  in  submitting  a  proposal.  The 
above  drawings  and  specifications  MUST  be 
returned  to  this  office.  Specifications  and 
drawings  (if  any)  will  not  be  furnished  to 
contractors  who  have  consistently  failed  to 
submit  proposals.  One  set  upon  request, 
and  when  considered  in  the  Interests  of  the 
Government,  will  be  furnished  builders’  ex¬ 
changes,  chambers  of  commerce  or  other 
organizations  who  will  guarantee  to  make 
them  available  for  any  subcontractor  or 
material  firm  Interested,  and  to  quantity 
surveyors,  but  this  privilege  will  be  with¬ 
drawn  if  the  sets  are  not  returned  after  they 
have  accomplished  their  purpose.  W.  E. 
REYNOLDS.  Assistant  Director  of  Pro¬ 
curement.  Public  Works  Branch.  (312) 


PROCUREMENT  DIVISION.  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  25,  1936. — ■ 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  P.M.,  Feb.  25, 
1936,  for  furnishing  all  labor  and  materials 
and  performing  all  work  required  for  in¬ 
stalling  a  complete  elevator  plant  in  the 
U.  S.  Court  House  at  Buffalo,  N.  Y.  At¬ 
tention  is  directed  to  the  special  conditions 
of  bidding  set  forth  in  the  specification. 
Drawings  and  specifications  will  be  sup¬ 
plied  free  to  each  contractor  interested  in 
submitting  a  proposal.  The  above  drawings 
and  specifications  MUST  be  returned  to  this 
office.  Specifications  and  drawings  (if  any) 
will  not  be  furnished  to  contractors  who 
have  consistently  failed  to  submit  proposals. 
(Dne  set  upon  request,  and  when  considered 
in  the  interests  of  the  Government,  will  be 
furnished  builders’  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
subcontractor  or  material  firm  Interested, 
and  to  quantity  surveyors,  but  this  privi¬ 
lege  will  be  withdrawn  if  the  sets  are  not 
returned  after  they  have  accomplished  their 
purpose.  If  the  bid  is  in  excess  of  $2,000.00, 
the  bidder  to  whom  award  is  made  must, 
when  required,  enter  into  a  written  contract 
on  the  Standard  Government  form,  and  fur¬ 
nish  performance  bond  in  amount  represent¬ 
ing  50  per  cent  of  the  contract  price,  within 
fifteen  days  after  the  prescribed  forms  are 
presented  to  him  for  signature.  Said  period 
will  be  extended  only  upon  presentation  to 
the  contracting  officer,  within  said  period, 
of  reason  which.  In  the  opinion  of  the  Con¬ 
tracting  Officer,  justify  the  extension ;  and 
no  extension  of  more  than  10  days  will  be 
granted.  If  the  written  contract  and  bond 
are  not  received  within  said  period,  the  Gov¬ 
ernment  will  proceed  to  have  the  work  re¬ 
quired  by  the  specifications  performed  by 
any  means  at  its  command,  and  any  excess 
cost  to  the  United  States  will  be  charged 
against  the  bidder  to  whom  the  award  was 
originally  made.  W.  E.  REYNOLDS.  A.s’- 
slstant  Director  of  Procurement,  Public 
Works  Branch.  (32) 

PROCUREMENT  DIVISION.  Public  Works 
Branch,  Washington,  D.  C.,  Jan.  24,  1936. — 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  10  A.M.,  Feb. 
24,  1936,  for  furnishing  all  labor  and  ma¬ 
terials  and  performing  all  work  for  the  fur¬ 
nishing  and  Installing  interior  lighting  fix¬ 
tures  in  the  U.S.P.O.  at  Endicott.  N.  Y. 
Drawings  and  specifications  will  be  sup¬ 
plied  free  to  each  contractor  Interested  in 
submitting  a  proposal.  W.  E.  REIYNOLDS, 
Assistant  Director  of  Procurement,  Public 
Works  Branch.  (33) 
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TRANSFORMER  SPECIALS 

SINGLE  PHASE.  6a-CY..  O.I.S.C. 


Make  1 

4—1000  kva.O.E. 

3—  600  kva.  West. 
3—800  kva.  O.E. 
3—150  kva.  O.E. 

1 — 150  kva.  Amer. 

3 — 100  kva.  Packard 
3—76  kva.  O.E. 

3—10  kva.  O.E. 


MOTORS 

3  PH.,  69  CY. 

Hp.  Type  Speed 
600  O.E.  si.  nt.  257 

600  O.E.syn.  257 

600  O.E.sl.rg.  720 

450/360  West.  si.  rg. 

875/700 
400  West.  si.  rg.  514 

400  West.  si.  rg.  505 

400  O.E.sl.rg.  885 

300  O.E.sl.rg.  575 

300  Al.Cta.Bi.rg.  585 

260  Al.Ch.syn.  720 

200  West.  si.  rg.  900 

200  O.E.8l.rg.  900 

200  O.E.syn.  900 

150  O.E.sl.rg.  1750 

100  Al.Ch.sl.rg.  685 

75  O.E.sl.rg.  690 

75  O.E.sI.rg.  900 

60  O.E.sl.rg.  900 

50  West.  si.  rg.  1200 

ENGINE  GENER. 
1-400  kva..  Or.  Wh.. 
240  V..  3  pll.  60  cy.. 
120  r.p.m.  to  Hamil¬ 
ton  Corliss  Engine. 


Above  are  a  few  of  our  stock  Items 

BELYEA 

COMPANY,  INC. 

151  WEST  18TH  ST. 
NEW  YORK,  N.  Y. 


1—  40  hp. 

1—  65  hp. 

2— 100  hp. 
2—150  hp. 
1—190  hp. 
1 — 200  hp. 
1—360  hp. 
1—450  hp. 
1—500  hp. 


Dc  La  Vergne,  A.C. 
De  La  Vergne,  D.C, 
De  La  Vergne,  D.C. 
Bessemer,  A.C. 
Buckeye,  A.C, 
Fairbanks  Morse,  A.C. 
Busch,  A.C. 
Worthington,  A.C. 
Busch,  A.C. 


ROBERT  r.  KKIIOR  MACHINERY  CO. 
1  Esit  42nd  St..  New  York  City 


'ype  Voltage 

OC  66.000-13.200/2300 

2400-120/240 
H  13.200-2300/4000Y 

H  7650/13200  Y-240/260 
220x110/220 
A  2300-230/115 

H  2300-230/115 

H  2400-120/240 


D.  C.  MOTORS 

ADJ.  SPEED-330  V. 

Hp.  Type  Speed 
1500  West.  470/600 
410  West.  1000/1200 
250El.Dy.  300/900 

120  O.E.  400/1000 
120  O.E.  300/800 
100  West.  365/600 
80  Diehl  500/1100 
75  West.  200/600 
40  West.  300/900 
27»El.Dy.  450/1350 
25  West.  650/2200 
20  West.  375/1500 
20  O.E.  650/1950 
20  O.E.  500/1500 
15  West.  400/1600 

10/14  El.Dy.  300/1200 
10  West.  500/1500 
10  O.E.  600/1800 
MOTOR  GENER. 

1-1000  kw.  O.E.  MPC 
275  V.  D.C.  Oen. 
Conn,  to  1440  H.P., 

O. E.  ATI,  4600/2300, 
514  R.P.M.  3  Ph.. 
60  Cy. 

1-300  kw.  West.  600  v.. 
D.C.  Gener.  433  ho. 
synch,  motor,  4600/ 
2300  V.  3/60/1200  R. 

P. M. 


J.L.HEMPHILL  &  CO.  Inc 


ELECTUICAL  ENGINEERS  AND  EQUIPMENT 

807  Willi«uns  St  North  burticn  .N'  J 


N.  Y.  C.  Ttl.:  LOsiaen  5-3227— H.  J.  Ttl.:  rAlliagi  6-2600 
HOWARD  B.  JOHNSON 

63  West  Jackson  Boulevard,  Chicago,  Ill.,  Chicago  Representative. 

MOTOR  GENERATOR  SETS  A.  C.  GENERATORS 

1 —  750-kw.,  250/125-V..  O.  E.,  Synchronous.  No.  Kw.  R.p.m.  Volts  Ph.  Ty 

2—  lSO-kw..l25-V..O.  E.,Synehronoua.  1  125  900  2300  3  Cr.- 

1—250-kw..  250/125-V.,  O.  E.  Synchronous.  2  100  900  230-2300  3  O.E 

1— 200-kw..  250/125-V..  Westinghouse.  Syn-  1  75  600  220  3  Wei 

chronous.  1  75  OOo  2300  3  O.E 

1— 200-kw..  125-V.,  O.  E..  Synchronous.  1  60-kva.  450  220/440  3  Die! 

1 — 175-kw.,  250-V.,  Crocker-Wheeler,  Sq.  Cage.  MOTORS — 3  phase.  60  Cycle 

1 —  150-kw.,  250-V.,  Westinghouse.  Synchronous.  No.  H.P  R.P.M.  Volts  Typt 

2 —  150-kw..  250-V..  O.  E.,  ^nchronous.  1  1000  400  Any  Voltage  O.E.SI.Rg. 

2—  125-kw..  125/250-V.,  O.  E..  Sq.  Cage.  1  800  180  6600  West.  Syn. 

1— 125-kw.,  250-V..  O.  E..  Synchronous.  1  500  720  4000  O.E.  81.  Ri 

1— 100-kw.,  125-V.,  O.  E..  Synchronous.  1  500  450  2200/4000  O.E.  81.  Rj 

1 — 100-kw.,  250-V..  Westinghouse,  Synchronous.  1  500  900  44O/40OO  West.  Syn. 

1 — 75-kw.,  125-V.,  Croeker-Wheeler,  Synchronous  1  450  400  2200  O.E.  Syn. 

1—75-kw..  250-V.,  O.  E.,  Synchronous.  1  400  514  2200  West.  SI.  R 

1 — 50-kw..  250-V.,  Westinghouse,  Synchronous  2  300  450  220/440  Ridgeway  I 

1— 50-kw.,  125-V..  O.  E.,  Sq.  Cage.  1  300  225  2300  West.  Syn. 

1— 50-kw.,  250-V..  O.  E..8q.  Cage.  2  200  900  440  O.E.Sl.Ri 

TURBINES  2  200  514  220/440/4000  O.E.  Syn. 

1— 1500-kva..  3-ph..  60-ey.,  2300-V..  Condena.,  4  200  450  2200/4000  O.E.Sl.Ri 

West.  2  200  514  2200/4000  O.E.  SI.  R| 

1— 1000-kw..  3-pb..  60-ey..  2300-V..  Whse.  Bleeder.  Variable  Speed  33*  Volt  Motors 

1 — 750-kw.,  3-pb..  60-cy.,  480-V.,  Non-Condens.,  Hp.  R.p.m.  Typi 

West.  200  275/550  O.E. 

1— 475-kva.,  Westinghouse  Non-Condens.  125  475/950  West. 

1— 100-kw.,  3-ph.,  60-OT..240-V..Non-Cond..  O.E.  90  470/940  O.E. 

1— 50-kw..  125-V.,  O.E.-Kerr.  80  120/850  Burke 

1—  15-kw..  125-V.,  O.  E.-Terry.  35  500/1500  O.E. 

TRANSFORMERS  35  500/1250  O.E. 

3—  500-kvs.,  Wagner,  2400/240/480-V  35  350/1050  El.  Dyni 

3—  300-kva..  3^..  Pittsburgh.  4800/2400/240/  30  600/1200  West. 

120-V.  30  300/1200  El.  Dyni 

2—  200-kva..  O.  E.,  4150/220/110-V..  Scott  Taps.  25  300/900  El.  Dyni 

4—  100-kva.,  Westinghouse.  2200/440/220/1 10-V.  25  300/600  El.  Dyni 

3—  100-kva..  O.  E.,  7^/440/220-V.  25  250/1000  El.  Dyni 

1— 75-kva..  O.  E..  480/1 10/220-V.  20  750/1500  O.E. 

1—25-kva..  O.  E..  220/220/1 10-V.  20  375/1500  West. 

1— 20-kva.,  Moloney,  440/220/1 10-V.  20  400/1200  O.E. 

1— 15-kva..  O.  E..  220/220/n0-V.  4—20  300/1200  O.E. 

Complete  Line  of  A.C.  and  D.C.  Motors  and  Generators 


O.E.8L^ 
West.  Syn. 
O.E.  SI.  Rg. 


O.E.  Syn. 
West.  SI.  lU. 
Ridgeway  Syn. 
West.  Syn. 
O.E.  SI.  Rg. 


514  220/440/4000  O.E.  Syn. 
450  2200/4000  O.E.  SI.  Rg. 

514  2200/4000  O.E.  SI.  Rg. 

t>le  Speed  339  Volt  Motors 


HP. 

R.p.m. 

^„Type 

200 

275/550 

O.E. 

125 

475/950 

West. 

90 

470/940 

G.E. 

80 

120/850 

Burke 

35 

500/1500 

G.E. 

35 

500/1250 

G.E. 

35 

350/1050 

El.  Dynamic 

30 

600/1200 

West. 

30 

300/1200 

E3.  Dynamic 

25 

300/900 

El.  Dynamic 

25 

300/600 

El.  Dynamic 

25 

250/1000 

E3.  Dynamic 

20 

750/1500 

G.E. 

20 

375/1500 

West. 

20 

400/1200 

G.E. 

4—20 

300/1200 

G.E. 

A  Complete  Stock. 


Prompt  Shipment 


3 — 667  KVA  Moloney  Trans¬ 
formers,  Type  C,  60  cycle, 
33000 — 550  volts. 


$1175.00 


DIESEL  EXGIXES 
and  GEN7ERATORS 


We  Rewind,  Repair  and  Redesign  all 
Makes  and  Sizes. 

ALL  TRANSFORMERS  GUARANTEED  FOR  ONE  YEAR 
t  Write  for  Catalog  No.  130-A 

THE  ELECTRIC  SERVICE  CO.,  INC 

AMERICA’S  USED  TRANSFORMER  CLEARING  HOUSE” 

STATION  M  CINCINNATI,  OHIO 

WANTED:  Transformers,  burned-out  or  in  operating  condition. 


NEW  YORK  CITY’S  LARfJEST  STOCK 

ELEaRICAL  EQUIPMENT 

Wire,  write  or  phone  your  requirements. 
We  have  it  in  stork. 

Full  One  Year  Guarantee 

L.  J.  LAND 

KHtablishPil  1010 

146  Grand  Street.  New  York,  N.  Y. 


IIIIMItlMMMMIIIIMHIIIIIIIIItlMIIIIIIIIIIMlilllllMliMIIMIIMtllHIHIIMiMMIIIII'OlMI 

WESTINGHOUSE  AUTOMATIC 
LINE  VOLTAGE  REGULATORS 

FOR  SALE 

18 — 400  amp  secondary,  2300  v.  primary.  11.6% 
regulation  with  relay  swllchet,  contact  mak¬ 
ing  voltmeters  and  line  drop  compensators. 
In  Hne  condition. 

GEORGE  SACHSEN.MAIER  CO. 

8401  Hegernian  St.,  Phila.,  Pa. 


Somebody — Somewhere, 


can  use  the  equipment  you  want  to  sell!  Reach  that 
buyer  quickly  and  economically  thru  the 

“SEARCHLIGHT  SECTION” 


The  meeting  place  of  Used  Equipment  Buyers  and  Sellers 


IIHIIIIfllltllHIMIIIHilMmiMNINNHIIMMfIMIIMIIMIMIIIIUIIIIIIIMIIIMOMItllMllltllMIIIMIMtIMIHIIMMIMIMMMII 


